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The Toxic and Carcinogenic Potential of a 1.6 GHz Wireless
Communication Signal: In Vivo Two-Year Bioassay. SEAN
ADHIKARI (University of Washington, Seattle, WA 98195) LYLE B.
SASSER (Pacific Northwest National Laboratory, Richland, WA
99352)

Years ago, the possible carcinogenic effect of radio frequency (RF)
radiation from cell phones was brought to the public’s attention. It is
believed to increase the risk of brain cancer. The purpose of this study
was to assess the carcinogenic effects of Motorola’s 1.6 GHz Iridium
Signal on Fischer 344 rats. Four groups of male and female rats were
tested: one cage-control (kept in cages and not loaded and unloaded
into exposure chambers), one sham-exposed (loaded into exposure
chambers without exposure to the signal), and two fully exposed to
the signal at different doses. According to data collected based on
statistical analysis, no significant differences existed in survival rates
or body weights between the groups of males and females. Also, no
significant differences existed in birth performances between the four
treatment groups of pregnant females. Therefore, the study has not
yet established a clear connection between RF radiation and cancer.
Nevertheless, much is left to be completed of this study, including
necropsy and histopathology of all animal tissues. Afterwards, it still
may not successfully prove the harmful effects of cell phone radiation.

Teaching about Nature in Nature Integrating Field Methods into
Biology Classrooms. JENIFER BERRELLI (U. Mass. Amherst,
Ambherst, MA 01003) TIMOTHY GREEN (Brookhaven National
Laboratory, Upton, NY 11973)

Presently, most educational curriculums lack active learning and field
methods. To enhance learning in high school biology classrooms, it is
possible to introduce professional field methods to educators, with
hopes that they may integrate more field trips and outdoor activities
into their curriculum. This summer’s (2001) field program enabled high
school students to learn many scientific techniques, skills and
concepts. Throughout the summer, the students learned valuable
observation skills as they explored numerous nature centers,
beaches, dunes, marshes, woodlands, rivers and ponds. Students
learned about glacial deposition as a means of land formation, coastal
change and development, how to determine history of a coastal,
marshland or woodland area given topographical, sediment and/ or
vegetation data, how to determine the susceptibility of an area to burn
dependent on fuel load, how to determine the difference between
areas of natural formation as opposed to areas disturbed by anthropo-
morphic activities, and how to conduct a vegetation and topographical
analysis of a segment of river. They proceeded to choose a specific
research topic and use the scientific method to evaluate topic of
concern, hypothesize, record data, analyze, and conclude the
research followed by the production of research papers, posters and
presentations. As parents and teachers observed the students’
presentations, it is anticipated that these field methods will be regarded
as particularly productive and may influence those educators to
include more of this type of teaching methods in their program of study.

Development of Sentra - A Database of Signal Transduction
Proteins for 45 Prokaryotic Organisms. SAURABHA
BHATNAGAR (lllinois Institute of Technology, Chicago, IL 60616)
NATALIA MALTSEV (Argonne National Laboratory, Argonne, IL 60439)
Advances in biology and bioinformatics have made a significant
contribution to our understanding of biological systems, especially in
identification of genes and the functions of their products. Identification
of the components of biological systems has progressed significantly,
such that new methodologies and techniques can be developed to aid
in the understanding of the system as a whole. Reconstructing the
sensory process requires understanding the nature of the transmitted
signal as well as mechanisms involved in its transduction. Cellular
responses to a variety of environmental and internal cellular signals
were identified in prokaryotic organisms by experimental studies.
However, predicting the nature of a transmitted signal by computational
analysis is problematic and should take into account all available
information that could assist such functional assignments. We have
performed identification of five classes of signal transduction proteins
in 45 completely sequenced genomes. In order to provide conjectures
about possible mechanisms of their signal transduction processes as
well as the nature of transmitted signal it is necessary to analyze the
domain composition of the components of the signal transduction

proteins and their participation in conserved chromosomal gene
clusters. This can be done within the environment of the new Sentra
at: http://www-wit.mcs.anl.gov/sentra. Sentra provides flexible
querying capabilities, as well as visualization of not only protein
functional domains and similarity searches, but allows the user to
examine the contig in which the gene encoding for the protein resides,
as well as the genes clusters with the gene in question.

Deletion of hsdR gene from Shewanella oneidensis MR-1
genome. STEPHANIE CHU (Sacramento City Community College,
Sacramento, CA 95822) MARGIE ROMINE (Pacific Northwest
National Laboratory, Richland, WA 99352)

Shewanella oneidensis MR-1 has the ability to respire a large variety
of compounds, including radionuclides and metals. Respiration of
radionuclides, such as U and Tc, leads to the precipitation of relatively
insoluble metal oxides, thereby limiting their mobility in aquifers where
they can pose a health risk. MR-1 is poorly receptive to “foreign” DNA
and therefore it is more difficult to transfer DNA that has been
genetically engineered in E. coli into MR-1. Exclusion of foreign DNA is
in part due to the hsdR gene, which is part of a restriction and
modification system (RMS). HsdR encodes an enzyme that cleaves
unmethylated, “foreign” DNA. By deleting this gene we hope to
eliminate the restriction activity, thereby making MR-1 more receptive to
genetically engineered DNA. A clone in which DNA flanking either side
of the hsdR gene were fused together was generated by PCR. The
resulting PCR fragment was cloned into pcrll-TOPO and transformed
into E.coli. Preliminary results indicate we were successful in cloning
the PCR product. The insert will next be transformed into a suicide
vector, which will then be transferred to MR-1 to promote replacement
of the genomic region containing hsdR with our genomic segment
lacking hsdR via a process known as homologous crossover. Once a
strain lacking hsdR is constructed through this approach we can test
whether this mutation produces a variant that is more successful in
taking up and maintaining DNA isolated from E. coli.

Is Ycf9 the Linchpin of Photosystem 11? Heterologous Expres-
sion for Structural and Functional Studies. HELEN CHUNG
(Cornell University, Ithaca, NY 14853) GEOFFREY HIND
(Brookhaven National Laboratory, Upton, NY 11973)

One group of ORF'’s, ycfs (hypothetical chloroplast reading frames),
have proven to be highly conserved between species of plants, and
are thought to be genuine genes. ycf9 in particular has caught the
attention of scientists. It encodes for a 62 amino acid protein that
contains two alpha helices that are highly hydrophobic and is found in
the PS Il thylakoid membrane fractions. Gene knockout experiments
have been done to determine the function and importance of this gene
while fractionation experiments have been done to locate the
whereabouts of its products. But no experiments have been done to
isolate the protein in attempt to study its structure. In this experiment, |
isolated ycf9 from the leaves of a spinach plant, expressed it in E. coli,
and identified it through SDS PAGE. Circular dichroism spectroscopy
and polarized infrared spectroscopy will be performed in hopes to
unravel one of the many mysteries of photosynthesis: how PSII is put
together and/or held together by ycf9.

Structural Classification of the Internal and External Loops
Found in Ribosomal RNA. BRIANA COOK (Southern Utah Univer-
sity, Cedar City, UT 84720) STEPHEN HOLBROOK (Ernest Orlando
Lawrence Berkley National Laboratory, Berkley, CA 94720)

As part of a project to classify RNA structure we have made a
preliminary effort to group the internal and external loops of 5S, 16S
and 23S RNA. We used a software package, AMIGOS, to calculate
pseudo-conformational angles from the coordinates from the overall
ribosomal RNA structure. These angles were plotted and common
conformations were determined from clusters in the distribution of
points. We then used computer graphics to visualize the three-
dimensional structure of these conformations. We identified a common
motif in which an S-shaped backbone results in base-base interaction
on the same strand and forming a three base triple interaction with the
opposite strand. We also identified a common structure in external
loops consisting of five residues. In this structure the first and fourth
residues were hydrogen bonding while the second residue in the loop
was perpendicular to the first and the third protruded into solution.
These conserved motifs will be utilized in our overall structure of
classification of RNA.
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Detection of Cardiac Tissue Damage Using a Cantilever-based
Biosensor. LESLIE COOK (Davidson College, Davidson, NC 28036)
PANOS DATKSOS (Oak Ridge National Laboratory, Oak Ridge, TN
37831)

Detection of cardiac tissue damage currently involves detection of
marker molecules released by the damaged cardiac cells, for example,
myoglobin and troponin. The level of marker biomolecules present in
the blood stream is usually determined using an antibody-based ELISA
(enzyme-linked immunosorbent assay). Recent developments in
biosensor research have shown that microcantilever-based sensors
have the potential to show greater sensitivity than current ELISA
techniques. Greater sensitivity for biomarker detection could result in
earlier detection and treatment for cardiac patients. Troponin is a
protein cardiac marker that is only released into the bloodstream upon
damage to cardiac cells. We propose to develop an assay for troponin
molecules by immobilizing monoclonal antibodies to troponin on
microcantilevers using a specific orientation approach. Antibodies will
be covalently crosslinked to microcantilevers using PDP-Hydrazide,
which is reactive towards oxidized sugar and carboxylic acid groups
on the Fc region of IgG antibodies. Functionalized cantilevers will then
be exposed to varying concentrations of antigen (troponin) under flow
conditions. Cantilever deflection (molecular interaction) will be
measured using a position sensitive detector. Immobilization chemistry
will be checked using contact angle measurements. Microcantilever
technology will be important in detecting low levels of biomolecules
and will facilitate early detection and early treatment of myocardial
infarction. It also has great potential for low-level molecule detection in
other areas of medical and environmental research.

Deletion of hsdR gene from Shewanella oneidensis MR-1
genome. VALERIE CRUSSELLE (University of Utah, SLC, UT 84112)
MARGARET ROMINE (Pacific Northwest National Laboratory,
Richland, WA 99352)

Shewanella oneidensis MR-1 has the ability to respire a large variety
of compounds, including radionuclides and metals. For some radionu-
clides, such as U and Tc, this respiration leads to the precipitation of
relatively insoluble metal oxides, thereby limiting their mobility in
aquifers where they can pose a health risk. As the genome of this
organism has just been sequenced, much research is being done to
determine the pathway of this unique respiration. However, it has been
found that S. oneidensis MR-1 is not very receptive to “foreign” DNA,
which is a necessary characteristic in order for genetic manipulation
of the bacteria. This is due to the hsdR gene, which is part of a
restriction and modification system (RMS). The RMS system enables
the bacteria to distinguish “foreign” DNA from its own. HsdR codes for
a restriction activity which cleaves unmethylated, “foreign” DNA.
Therefore, deletion of this gene would eliminate the restriction activity.
This deletion is created through a series of techniques, including
polymerase chain reaction (PCR), cloning, and homologous crossover.
Hypothetically, the deletion of hsdR from the S. oneidensis MR-1
genome would therefore make the bacteria more receptive to DNA
from other species of bacteria.

Efficacy of surface coatings in prevention of microbial
infection: an in vitro study. BROOKE DEATHERAGE (Washington
State University, Pullman, WA 99163) ALLISON A. CAMPBELL
(Pacific Northwest National Laboratory, Richland, WA 99352)

The increasing incidence in the medical field of post-implant infection
has prompted further investigation into possible coatings to alleviate
this problem. This study explores using a “scaffold” system to carry
antimicrobial substances and prevent infection. Hydroxyapatite (HAP;
Ca5(P04)30H), was used as a protective coating for bone bonding
and as a delivery system. Two polymers also explored as delivery
systems were PMMA (polymethyl-methacrylate) and PLGA (poly-
lactide-glycolide). The two antimicrobial agents analyzed were
chlorhexidine and silver nitrate. Chlorhexidine has antimicrobial effects
on both gram-positive and gram-negative bacteria with little resistance.
Silver nitrate also inhibits growth of a wide range of microorganisms.
The surfaces of the metal substrates were coated with HAP-based
systems via surface induced mineralization (SIM), and with polymer
systems through dip-coating. Fourier transform infrared spectroscopy
(FTIR), X-ray diffraction spectroscopy (XRD), and scanning electron
microscopy (SEM) were used to characterize the coatings. The
efficacy of each coating in inhibiting microbial growth was tested in
culture plates inoculated with Staphylococcus aureus, a common
cause of the targeted infections. Rods coated with HAP/chlorhexidine
and HAP/silver nitrate both showed inhibition of Staphylococcus

aureus, whereas the uncoated rods, HAP-only coated rods, and
polymer coated rods exhibited no antimicrobial effects. A coating
containing both HAP and chlorhexidine has the most potential for
reduction of infection rates due to its in vitro display of the largest
zones of inhibition, and would be the best choice for use in medicine.

ALCHEMY: the transmutation of matter. DOUGLAS DZIUBAN
(Allan Hancock College, Santa Maria, CA 93454) TAMAS TOROK
(Ernest Orlando Lawrence Berkley National Laboratory, Berkley, CA
94720)

Abstract goals of the research: to identify the ability of microbes to
reduce hexavalent chromium to it’s less toxic trivalent state. approach:
set up and conducted an experiment consisting of 32 trials. The
variables for the trials were: organism, hexavalent chromium concen-
tration, and addition of an iron source. Each trial was then sampled
regularly for biomass growth and hexavalent chromium reduction and
the resulting data was then compiled and analyzed. Results: some key
findings of the experiment were that some species of microbes have
the ability to reduce hexavalent chromium when the concentrations
were low (2ppm), and that some can tolerate hexavalent chromium
even at high concentrations (200ppm) though they could not reduce it;
leading to the conclusion that the ability to tolerate and the ability to
reduce chromium are independent of one another. The experiment took
a surprise turn when it became apparent that a contaminant in one of
the control trials was adept at reducing chromium. Subsequent
secondary experiments supported this microbe’s ability, which
surpassed the ability of the other microbes used in the experiment.

Monitoring of Groundwater Microbial Community. AL/SON
EAKIN (Eastern Washington University, Cheney, WA 99004)
HEATHER KOSTANDARITHES (Pacific Northwest National Labora-
tory, Richland, WA 99352)

This was the initiation of a study for monitoring the groundwater
microbial community at the Oyster Site in Virginia. This analysis is only
a small part of a more extensive research program for developing a
potential remediation strategy for leakage of underground storage.
Two groundwater flow cells were installed in which microbial
transport experiments have been performed under induced and natural
flow-gradients. This study was conducted on samples that came from
both within and outside the flow cell. Samples from each location were
“static” or under natural flow-gradients, and “post-gradient” came from
induced gradients. Samples will continue to be collected and tested in
the continued induced current state. Plates were made to test for the
presence of total coliforms (including E-coli) and streptococcus. If a
sample showed the presence of coliforms it was also tested to see if
the coliforms were of fecal descent. The second set of samples (post
gradient after time with the induced current) showed that no fecal
coliforms were present. The second set of samples also contained
fewer samples that showed positive for iron related bacteria and
sulfate reducing bacteria. Spread plates of the samples were made to
observe the general growth and morphology. A biological assay was
done using 31 of the most useful carbon sources for soil and
groundwater community analysis. Further studies will be done to
compare the continued post-gradient samples to the initial post-
gradient and static samples.

Purification of an Adenovirus Proteinase Homolog from the
Chlamydia Genome. CHRISTINE EMIGH (University of California,
Santa Cruz, Santa Cruz, CA 95064) WALTER F. MANGEL (Brookhaven
National Laboratory, Upton, NY 11973)

Chlamydia are bacterial pathogens whose representatives are widely
distributed in nature, and C. trachomatis causes several human
diseases of medical significance. This is the most common type of
genital tract infection and is one of the most damaging of the venereal
diseases (Science 1999). Purification and characterization of such a
common and diverse type of virulence factor could lead to discoveries
that are applicable to all types of virulence factors. It is essential for a
good protocol to be designed for the mass purification of this protein
for these studies to be carried out. Diffraction data collected from a
crystal of the Chlamydia protein could yield important data for the
design of a specifically-targeted drug. Although Chlamydia is treatable
by antibiotics, this is an expensive and potentially risky treatment. A
specifically targeted molecule could end up much less costly to
produce and without the potential risks that come with antibiotics.
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Effect of Oxygen on Hydrogen Production in Wild type and
Mutant Algae. SARA FALL (Syracuse University, Syracuse, NY
13210) JAMES W. LEE (Oak Ridge National Laboratory, Oak Ridge,
TN 37831)

As petroleum reserves are depleted at an alarming rate, scientists
have realized the need to discover novel sources of renewable
energy. Both mutant and wild types of the Chlamydomonas algae may
be a novel source of hydrogen for energy purposes. In determining
whether or not algae may in fact be used as an energy source,
several environmental factors that may affect the photosynthetic
pathway of the organism must be considered. Current thinking in
photosynthesis supports the theory that oxygen may in fact inhibit the
production of hydrogen. Therefore, it is necessary to conduct
experiments on the effect of oxygen on hydrogen production. This can
be accomplished by monitoring the hydrogen production of various
types of algae in a dual flow reactor system. A solution of algae and
minimal media is put in to reaction vessels and research grade helium
and a helium-oxygen mixture of gases are run through the system by a
computer-controlled flow meter. The hydrogen production is then
measured. Hydrogen production increased following exposure to
oxygen. CO, was introduced into the system to test for a possible
back mutation. The algae did not fix CO,,. This could mean that RuBisco
is not the site where O, enters the photosynthetic pathway.

BN-350 Spent Fuel Disposition Storage Project Environmental
Assessment. SHARON FELTS (University of Idaho, Moscow, ID
83843) MAUREEN FINNERTY (Argonne National Laboratory,
Argonne, IL 60439)

In an attempt to curtail proliferation risks, the United States agreed to
assist Kazakhstan with the decommissioning of the BN-350 nuclear
reactor and with the disposition of the spent fuel from the reactor. The
US government is providing Kazakh officials with templates and
guidelines based on current United States procedures to help build
Kazakhstan’s infrastructure as a newly independent country.
Specifically, the spent fuel disposition program required characteriza-
tion and packaging of the fuel within the BN-350 reactor as well as the
development of a plan for the interim 50-year storage of this fuel. A dry
well interim storage facility to be built at the Baikal-1 nuclear testing site
in Kazakhstan was proposed for the second stage of the disposition
program. In the United States, an environmental assessment (EA) is
used to determine the environmental impacts of a proposed action on
the surrounding environment. A template of an environmental assess-
ment for the interim storage of the spent fuel in Kazakhstan was
prepared considering the impact of the facility and its operation on the
environment surrounding the Baikal-1 site. Due to lack of historical data
from Kazakhstan and the Baikal-1 site specifically, some sections of
the interim storage facility EA could not be completed but general
information about the required data and computations necessary was
compiled and included in the template.

CYP1B1 Polymorphisms: Possible Risk Factors for Breast
Cancer. KACEE FUJINAMI (Allan Hancock College, Santa Maria, CA
93454) REGINE GOTH-GOLDSTEIN (Ernest Orlando Lawrence
Berkley National Laboratory, Berkley, CA 94720)

Polycyclic aromatic hydrocarbons (PAHs) are a group of chemicals
that contain many carcinogens. PAHs are prevalent in industrialized
countries because they are formed during incomplete combustion of
hydrocarbons in energy production. PAHs deposit in adipose tissues,
such as those in the breast. PAH is altered in a two-phase reaction in
order to detoxify and excrete PAH from the body. Phase | of the
reaction involves enzymes, particularly Cytochrome P450 1B1
(CYP1B1) in breast tissue, that convert PAH to a water-soluble,
carcinogenic intermediate. Phase Il involves enzymes that detoxify this
intermediate for excretion. Two polymorphisms in exon 3 of the
CYP1B1 gene are being investigated for their role in breast cancer
risk. One variant, m1, is a single base change at codon 432 and
causes Leucine to be substituted for Valine. The second variant, m2, is
a single base change at codon 453 and causes Serine to be substi-
tuted for Aspargine. Both enzymes show higher oxidation levels of
PAH than the wild-type enzyme. Genotypes are examined by isolating
DNA from tissue, amplifying the CYP1B1 gene using polymerase chain
reaction (PCR), digesting the PCR product with Eco571 (digests m1
variation) and Cac8l (digests m2 variation), and running the products in
polyacrylamide gel electrophoresis (PAGE). A comparison of geno-
types from tissue samples from reduction mammoplasty patients and
mastectomy patients has not yet shown conclusive evidence for a

specific genotype increasing breast cancer risk, although only a small
sample size of 55 reduction mammoplasties and 97 mastectomies has
been tested.

Constructing a Plasmid for the Expression of Arginine Rich
Protein. ABRIL GARCIA (California State University, Fresno,
Fresno, CA 93740-8026) JONI MOTT (Ernest Orlando Lawrence
Berkley National Laboratory, Berkley, CA 94720)

The extracellular matrix (ECM) is an organized network of extracellular
material made of several types of glycoproteins such as collagen,
proteoglycan, and fibronectins found beyond the plasma membrane.
The ECM plays a key role in determining cell shape and activity. The
ECM is degraded by matrix metalloproteinases (MMP), which are a
family of zinc dependant endoproteinases. MMP are important in
wound healing, implantation, organ involution, and growth and
development. MMP are secreted by mammalian cells and are activated
extracellularly by the cysteine switch where cysteine residue in the
propeptide becomes uncoordinated with the catalytic zinc ion leaving
the active site of MMP available for catalyses. Tissue inhibitors of
metalloproteinase (TIMP’s) are a family of protein inhibitors that regulate
MMP activity. Until recently it was believed that TIMP’s were the only
inhibitors of MMP, research suggests other MMP inhibitors exist. A
fragment of Arginine Rich Protein (ARP) was recently identified as a
potential non-TIMP MMP inhibitor. The purpose of this research was to
create an expression vector for ARP for its expression in mammalian
cells.

Beta-1 Integrin Protein Expression in Differentiating Human
Lens Epithelial Cells Following X Irradiation. MICHAEL GARCIA
(Allan Hancock College, Santa Maria, CA 93455) ELEANOR
BLAKELY (Ernest Orlando Lawrence Berkley National Laboratory,
Berkley, CA 94720)

B1-Integrin is a cell adhesion molecule which has an essential role in
anchorage of cells to the extracellular matrix (ECM). We have
preliminary immunofluorescence evidence indicating that ionizing
radiation modulates expression of B1-Integrin in differentiating Human
Lens Epithelial cells (HLE). In the present study, we compared b1-
Integrin levels in protein extracts from x-irradiated and non-irradiated,
control HLE. HLE were grown on bovine corneal endothelial cell-
derived ECM in medium containing 15% fetal bovine serum and 5 ng/ml
FGF-2. HLE at four different stages of differentiation were prepared
for experiment: cells in exponential growth, and cells at 5, 10 and 15
days post-confluence. Cultures were irradiated with a 4 Gy, single
dose of x-ray (150 kVp). Total protein was harvested from samples at
various times (30 minutes to 12 hours) after irradiation, and analyzed
by Western analysis using SDS-PAGE (Sodium Dodecyl Sulfate-
PolyAcrylamide Gel Electrophoresis). B1-Integrin was detected using a
mouse monoclonal antibody. Western analysis revealed that B1-
Integrin from HLE produced two distinct protein bands. There was no
obvious difference in expression levels of B1-Integrin in exponential
HLE after 4 Gy compared to controls. The relative intensities of the two
b1-Integrin bands changed during the differentiation of HLE. We will
compare the expression of B1-Integrin in HLE observed by Western
analysis of extracted protein samples, with results obtained previously
by immunofluorescence analysis of fixed cells.

Viscosity Reduction of Heavy Crude’s Aided by Microorgan-
isms. ERICA GOODRICH (Community College of Rhode Island,
Warwick, Rl 02886) MOW LIN (Brookhaven National Laboratory, Upton,
NY 11973) .

Eight sandstone cores were prepared and filled with samples of a
heavy crude oil. The samples were treated with saltwater-mimic and
two different strains of Bacillus species of microorganisms at 60°C.
After treatment the following parameters were measured. These
were: 1) Quantity of oil extracted, 2) viscosity, and 3) hydrocarbon
distribution. The treated samples showed a higher quantity of
recovered oil, a reduction in viscosity, and an enhancement of lighter
hydrocarbon fractions. A direct comparison of the gas chromato-
graphic data showed that the intensity of the hydrocarbon peaks were
higher in the bacteria treated samples as compared to those from the
saltwater-mimic sample.

PETRINET REPRESENTATION OF THE KREB CYCLE. DEAN GULL
(Southern Utah University, Cedar City, UT 84720) JOE OLIVEIRA
(Pacific Northwest National Laboratory, Richland, WA 99352)

We have developed a computational model that accurately depicts
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sequences of enzyme-catalyzed reactions as specialized directed
graphs. We hypothesize that creation of network models for biochemi-
cal systems will allow elucidation and quantification of the system
response to a given perturbation. Our model is a first step toward a
goal of facilitating manipulation and study of a complete biochemical
system. Graphical network models provide a computational framework
for identifying key circuits, oscillatory behaviors, and response to
biochemical perturbation. The model presented here represents a first
approximation of the set of all mass-flux balance conserving path-
ways or circuits for a given biochemical reaction sequence. The size
and complexity of the problem of identifying all such paths and
combinations of paths requires enormous computational resources.
We have extended previous approaches to this problem by formulating
a combinatorial geometric model referred to as an oriented matroid. The
interested reader is referred to our previous work and to the Math-
ematics section of this paper.

High Resolution Imaging with the Soft X-ray Microscope, XM-1.
ADEN HABTEAB (San Jose State University, San Jose, CA 95192)
GREG DENBEAUX (Ernest Orlando Lawrence Berkley National
Laboratory, Berkley, CA 94720)

Microscopy has taken great strides in its evolution since Aton van
Leeuwenhoek assembled simple microscopes and used them to study
microorganisms. The Center for X-ray Optics (CXRO) is a major
contributor to the advancement of microscopy. It built a new high-
resolution, soft X-ray microscope, the XM-1, at the Advanced Light
Source (ALS) facility. The XM-1 uses bending magnet radiation from a
synchrotron as a light source. The optical set-up for the XM-1 allows
for high spatial resolution. The resolution is primarily determined by the
outer- most zone width of the fresnel zone plate lens used for imaging.
Other components of the XM-1, such as the external visible light
microscope (VLM) and a Zeiss Axioplan visible light microscope
(ALM), contribute to the precision and the user friendliness of the XM-
1. XM-1 has applications in biology, environmental science, material
science, and magnetic materials. In addition to these applications,
optics testing is continuously conducted on the XM-1 to ensure its
efficiency and also to expand its capabilities. Testing of the condenser
zone plate’s illumination revealed an error in its focusing ability. We
replaced the zone plate with a new one. The level of damage to the
CCD camera due to high-energy photons was revealed through dark
current imaging. Currently, testing on stray light, which reduces the
contrast of images, is being conducted. There is now a new interac-
tive slide show for visitors of XM-1 at the beam line. Optics testing is
necessary for ensuring the optimal performance of XM-1.

Biochip Manufacturing Quality Control Research (Preparation
of Acrylamide Micro-Matrices by Photo-polymerization).
KELLY HAMMAN (Richard J. Daley, Chicago, IL. 60629) GENNADIY
YERSHOV (Argonne National Laboratory, Argonne, IL 60439)
Creating a biochip involves a 7-step procedure, beginning with a
cleaning step and ending with hybridization of oligonucleotides.
Throughout these procedures, background fluctuates thus creating
variations in fluorescent intensity. The fluorescent intensity can
interfere with the readability of biochips. We have created a research
design, using a Bio Imager (aka scanner), to read the Digital Lumines-
cent Units[DLU] and to monitor the variations of background throughout
the procedure of manufacturing Biochips. Our goal is to find specific
background limits in which Biochips can successfully be manufac-
tured. With our data and the rate of successfully produced Biochips,
we can apply standard acceptable background limits to the quality
control aspect of the manufacturing of Biochips. Further research is
necessary to adjust the parameters in which standard acceptable
background limits range and can be applied to the manufacturing
protocol of Biochips. Data collection regarding contamination can also
be applied to a manufacturing protocol ‘problem-solving’ design. The
use of the ANL biochip will revolutionize the world of science. Our
biochips are cost-effective, minimize chemical use, time-efficient and
will provide an accurate testing medium for all bioscience areas. The
Biochip Manufacturing Quality Control Research is imperative to the
further development of quality ANL Biochips. While current methods
successfully produce ANL Biochips, we desire to create a more cost
and time effective protocol. The Quality Control design is vital to
producing an ANL Biochip Manufacture method easily obtained and
successfully executed by business.

Cholesterol Management: A workshop for reducing a major
risk factor for heart disease. MIRIAM HERNANDEZ (LaGuardia
Community College, Long Island City, NY 11101) MARY WOOD
(Brookhaven National Laboratory, Upton, NY 11973)

Heart disease is the major killer of women and men in the United States
and cholesterol is one of the major factors for heart disease. Choles-
terol is a fat-like substance that, when in high levels, causes the blood
vessels to narrow and eventually blocks the flow of blood leading to a
heart attack or heart disease. For this reason, a three-month choles-
terol workshop (CW) was run for BNL employees in order to control
and maintain their cholesterol levels. The CW provided information
about cholesterol importance in our body, cholesterol as a risk factor
for heart disease, cholesterol types and measurements, cholesterol
food sources and cholesterol-lowering treatments. All participants had
their lipoprotein profile (cholesterol measurements) at the beginning
and end of the CW. Then the two cholesterol measurements of each
participant were compared to identify changes in their cholesterol
levels. Moreover, each participant completed a final evaluation to
determine their lifestyle changes after the CW. Looking at the data of
the participants, many became more informed about cholesterol issues
and changed their lifestyles. Few participants even reached desirable
cholesterol levels. These findings suggest that cholesterol levels can
be controlled by correct information and lifestyle changes. In this way,
heart disease can be prevented.

Spatially Resolved Single Cell Irradiator to Study Bystander
Responses to Low LET Radiation. BROOKE HOLBEN (Washing-
ton State University, Pullman, WA 99163) MARIANNE SOWA RESAT
(Pacific Northwest National Laboratory, Richland, WA 99352)

The bystander effect refers to the observation of a biological
response in the absence of direct irradiation. To examine this for low
LET radiation, we are using a novel single cell irradiation device to
deposit energy in a pre-selected subset of cells for which the un-
irradiated neighbors can be easily identified. Using this device we
investigated the presence of a calcium flux following exposure to
ionizing radiation. Transient calcium levels were measured using
visible wavelength calcium sensitive dye, Flou 4, which exhibits an
increase in green fluorescence upon binding to calcium. This research
is on going and control results are presented here. To monitor another
aspect of the biological response to ionizing radiation, a p53 reporter
system has been developed where CHO and D2XRII cells were
transfected with p53 and fluorescence reporter EGFP. Characteriza-
tions of this system were made by exposing various cell lines to wide
field Gamma radiation. We measured p53 localization within the cell as
well as stabilization (accumulation) of p53 after DNA damage. Survival
curves were obtained for both wild-type and transfected CHO cells
following Cobalt-60 radiation. Transfection of cells had no significant
effect on cell survival. Using the western blot technique, we were
able to analyze protein expression levels of irradiated
D2XRIIp53(15X)EGFP cells. The time response following 5.0 Gy
irradiation did not conclusively show an increase in the p53 expres-
sion and further experiments are necessary.

Data Analysis for Ecological Risk. KATHRYN HYLDEN (University
of Notre Dame, South Bend, IN 46556) TERRI MILEY (Pacific
Northwest National Laboratory, Richland, WA 99352)

For four weeks | have worked at PNNL as an intern on a data analysis
team. We run a FORTRAN model to assess the effects of Hanford
activities on the local ecology. We use a Visual Basic data extraction
program to select the results of interest, and then we put the data into
graphs so the project ecologist can determine where trouble spots are
both currently and under potential future conditions. The scope of the
larger project is to ascertain what cleanup of the nuclear waste still
needs to happen and how much of the waste is already below
harmful levels. | personally had the opportunity to work with various
computer programs and languages to produce these results.

Optimization of the Protocol for Nucleic Acid Sample Prepara-
tion. ANA JUAREZ (Richard J. Daley College, Chicago, IL 60652)
SERGEI BAVYKIN (Argonne National Laboratory, Argonne, IL 60439)
Many recent advances in genetics have provided a wealth of
information that has facilitated the development of new technologies
such as DNA microarray technology at a rapid rate. Because accuracy
of the produced results is perhaps the most important goal, the method
for sample preparation and labeling of the microarrays must provide
quantitative results of the highest quality. Scientists have devised eight
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separate experiments where the results will be used to integrate any
possible changes in the protocol in order to help miniaturize and
eventually automate the procedure. We were able to perform two of
the eight experiments, “Minimization of cell disruption time with
lysozyme” and “Minimization of silica column volume”. Nucleic acid
yields after 1-hour of lysozyme treatment were not significantly higher
than 5-minute treatment. Different silica column volumes do not greatly
affect the yields of nucleic acids. Experiments will have to be repeated
in order to ensure the integrity of results.

Do Rare Codons Influence the Expression of Heterologous
Proteins in Rhodobacter Sphaeroides? MATTHEW KELLER
(Vanderbilt University, Nashville, TN 37235) PHILIP LAIBLE (Argonne
National Laboratory, Argonne, IL 60439)

Knowledge of soluble proteins far exceeds that of membrane proteins,
largely due to the difficulty in purifying and crystallizing membrane-
bound proteins. The physiology of Rhodobacter sphaeroides makes it
an excellent choice for expression of important membrane proteins
from almost any organism through a system currently under develop-
ment at Argonne. To test the expression of foreign proteins whose
genes include codons rare to R. sphaeroides, Quantum
Biotechnology’s red-shifted Green Fluorescent Protein was used as a
reporter gene. An existing vector made in the lab, pBSrsGFP, was
used as the template for site-directed mutagenesis in creating a silent
mutation near the N-terminus of the rsGFP gene. Another silent
mutation had to be made at the adjacent position, however, to create a
unique restriction site. A control mutant was also made harboring the
restriction site-creating mutation only. These constructs were
transformed into Escherichia coli, then cloned into an R. sphaeroides
expression vector, and eventually conjugated into R. sphaeroides. The
expression of rsGFP was characterized by fluorescence in E. coli,
and by absorption after affinity chromatography in R. sphaeroides.
Unfortunately, it was discovered late that the original “correct” mutant
candidates contained an insertion in the gene that inhibited rsGFP
expression. Fortunately, a correct single mutant candidate was
discovered on a plate, and a correct double mutant was created by
recombining portions of the vector and gene. Results are not final yet,
but preliminary findings seem to indicate that the rare codon investi-
gated severely inhibits expression of heterologous proteins in R.
sphaeroides.

Isolation of two unknown genes potentially involved in
differentiation of the hematopoietic pathway, and studies of
spermidine/spermine acetyltransferase regulation. CATHRYN
KUBERA (Cornell University, Ithaca, NY 14853) ELIEZER HUBERMAN
(Argonne National Laboratory, Argonne, IL 60439)

Differential display identified a number of candidate genes involved
with growth and differentiation in the human leukemia cell lines HL-60
and HL-525. Two of these genes were previously unknown, and one
is the gene for the enzyme spermidine/spermine acetyltransferase
(SSAT). One of our objectives is to isolate and sequence the unknown
genes, 631A1 and 510C1, in order to characterize them and determine
their functions. The other is to determine how SSAT is regulated, and
look at how the polyamines that SSAT regulates effect macrophage
differentiation. By screening the CEM T-cell DNA library and the fetal
brain library, we were able to identify clones that had inserts with
homology to the 631A1 cDNA probe sequence. The insert was
amplified using the polymerase chain reaction (PCR) and is currently
being sent to the University of Chicago for automated sequencing. The
library screens for 510C1 are currently underway, but hybridization of
the 510C1 cDNA probe with nylon membranes containing CEM library
lambda-phage DNA produced strong signal, indicating the gene is
there. SSAT experiments identified that the rate-limiting enzyme that
marks the polyamines spermidine and spermine for degradation is
regulated by PKC-beta and a transcription factor called Nrf2. The
knowledge of regulation and function of these genes involved in
macrophage differentiation will provide new insight into this cellular
process, potentially making it possible to discover the roots of the
problems that cause cancerous diseases.

The Process of DNA Sequencing. CALVIN KWAN (University of
California, Riverside, Riverside, CA 92507) KWONG-KWOK WONG
(Pacific Northwest National Laboratory, Richland, WA 99352)

The process for DNA sequencing has improved greatly over the last
few years. With the ever-increasing pressure to discover cures to
genetic diseases and ailments, one must be able to first determine the

sequence of nucleotides that codes for various genes and proteins.
The methods of DNA sequencing have become more efficient, allowing
for DNA strands of 500 base pairs to be determined within a matter of
hours. Larger fragments of DNA can be elucidated in days. With the
process becoming more common, it is important for many researchers,
particularly those involved in biosciences to understand the proce-
dures involved in DNA sequencing. It is important that accurate results
are achieved during DNA synthesis, as the procedure can be quite
costly. However, once a gene sequence has been determined, genes
functions can be studied easily.

Construction of BAC Resources for Mapping and Sequencing
Mammalian Genes. MICHAEL LAM (City College of San Francisco,
San Francisco, Ca 94112) JAN-FANG CHENG (Ernest Orlando
Lawrence Berkley National Laboratory, Berkley, CA 94720)

Part of the process for mapping and sequencing genes in the complex
mammalian genome involves the construction of bacterial artificial
chromosome (BAC) resources. An organism’s genomic DNA is partially
digested with EcoRI and size-fractionated by pulsed-field gel electro-
phoresis. The DNA fragments (100-200kb) are ligated to the EcoRI
cloning site of vector pBACe3.6, which will then be transformed into
competent E. coli cells for constructing a genomic library. Once the
genomic library is completed, high-density filters are generated for
hybridization. Screening each filter by hybridizing probes labeled with
radioactive 32P isotopes locates the clones containing segments of the
initial genomic DNA encoding the gene of interest. BACs of the positive
clones are extracted and digested by restriction enzyme Bst171 to
generate smaller size fragments for restriction mapping. Restriction
digest can also be used to determine the size distribution of the library
using the endonuclease Notl. Advance machineries integrated in the
process such as the Genetix QPix for colony picking and the BioGrid
for generating filters greatly increase the efficiency in constructing the
BAC resources. Ultimately, the information derived from mapping and
sequencing other mammalian genes enables scientists and research-
ers to generate cross-species comparative analysis on human gene
sequences acquired from the Human Genome Project. The studies of
highly conserved non-coding sequences found in both species
increase the understanding of important regulatory elements and roles
for gene expression, which ultimately leads to significant medical
applications.

Evaluation of Diversity of Butterfly Population in the Fermilab
Prairie. MARISA LANNERT (University of lllinois at Chicago,
Chicago, IL 60134) TOM PETERSON (Fermi National Accelerator
Laboratory, Batavia, IL 60510)

Butterfly species diversity is an important aspect of evaluating quality
of prairie reconstruction projects. Butterflies are considered an
indicator species due to their specific habitat preferences and needs.
This study was conducted using an Euler circuit in conjunction with
butterfly monitoring methods. The species were identified and counted
in various habitats of the prairie. Three different environments were
evaluated: the open prairie used by the public, open prairie not used by
the public, and the savanna/transition area of the Interpretive Trails
section of the Fermilab Prairie Reconstruction Project. Data was
collected each afternoon (weather permitting) and the number of
butterflies was counted as well as the number of species. After data
was collected, it was determined the woods edge/transition area was
the habitat that contained the more diverse population of butterflies.
The data also indicated that the prairie contained two remnant-
dependent species. Those species help describe the quality of the
reconstructed prairie. Further research can be done in order to
evaluate the changes in the prairie for future years and determine the
success or decline of the Fermilab Prairie Reconstruction Project.

Exposure of Aquatic Biota to Uranium Groundwater Contami-
nation. KYLE LARSON (Columbia Basin College, Pasco, WA
99301) BRETT TILLER (Pacific Northwest National Laboratory,
Richland, WA 99352)

Conclusive results were sought in our field research by attempting to
control as many of the experimental variabilities as possible. In past
studies, biota was sampled at random in known areas of contamina-
tion and tested for possible effects. However, these studies do not
accurately represent the natural accumulation of contaminants in biota
since they are mobile and probably do not live their entire lives in the
contaminated areas. By creating “exposure” cages, we will make
crayfish, sculpin, and native cubicula live within known contaminated

86

U.S. DEPARTMENT OF ENERGY JOURNAL OF UNDERGRADUATE RESEARCH

http://www.scied.science.doe.gov



areas for a set period of time at several different controlled densities.
These cages are constructed of 100% non-toxic materials, thus
eliminating the possibility of co-contamination. To date, the cages have
been constructed and attached to the river bottom and have 3 different
densities of cubicula living in them. Crayfish and sculpin must be
tagged with an identification tool (PIT tags and iridescent tabs) so that
they are not confused with any others that may enter the cages by
accident. All sample biota used in our experiment will be collected from
the river near the exposure test site so there is minimal risk of cross-
contamination from other possible sites. The success of this experi-
ment will help to determine how aquatic biota accumulate low levels of
contamination and will hopefully launch similar experiments with
terrestrial biota as well.

Protein Crystallography. BRIANNE LAWRENCE (Fresno City
College, Fresno, CA 93741) THOMAS EARNEST (Ernest Orlando
Lawrence Berkley National Laboratory, Berkley, CA 94720)

The Wnt signaling pathway merits further research because it plays a
critical role in determining the final fate of a cell during embryogenesis
and the proliferation of cells in adult tissues. (Cell proliferation is the
multiplying of cells.) Many proteins are involved in the Wnt pathway. An
important protein in the pathway, called beta-catenin, interacts with
other proteins in the pathway to continue cell proliferation. A destruc-
tion complex, comprised of several proteins, breaks down beta-
catenin when proliferation needs to be stopped or slowed. Inappropri-
ate activation of the pathway has been found to play a role in various
human cancers. During embryogenesis, inappropriate activation of the
pathway causes mutations such as multiple organs and other body
parts, or the complete relocation of the growth of a body part. In adult
humans, overproduction of proteins can lead to the development of
colon cancer and breast cancer. Before developing methods and
medications to control the pathway when it is found to be faltering, the
function of the proteins in the pathway must be identified. In the study
of the Wnt pathway proteins, it is necessary to purify each of the
proteins and crystallize them. Once crystallized, the protein’s structure
can be determined using x-ray diffraction. A computer generates a
three-dimensional figure of the protein. Further examination of the
protein’s structure will lead to a better understanding of its function.

Evaluation of Nanofiber Structures for Molecular Assembly.
LAURA LENN (Presbyterian College, Clinton, SC 29325) MITCH
DOKTYCZ (Oak Ridge National Laboratory, Oak Ridge, TN 37831)
Single-walled carbon nanotubes (SWNTs) and multiwalled carbon
nanofibers are exciting molecular wires that exhibit phenomenal
electrical and mechanical properties. High quality and high purity
SWNTs are grown by pulsed laser ablation and isolated by multiple
acid treatments and heating; vertically aligned carbon nanofibers
(VACNFs) are grown using a plasma enhanced chemical vapor
deposition (PECVD) process using a lithographically defined catalyst to
initiate growth. Self-assembly of these structures is key in producing
multi-component functional structures for applications in electronics
and biomedicine. To address self-assembly, we are applying biomedi-
cal approaches and molecular biology tools and procedures in an
effort to create complex multi-component structures. Molecular biology
techniques, such as chemical labeling, characterization, and
functionalization of the SWNTs and VACNFs are being investigated.
Immobilization of biomolecules on carbon nanotubes by functionalizing
the sidewalls is being pursued. Efforts have focused on attaching
biomolecules, such as DNA and proteins, to the sides of the nanotubes
and nanofibers. Characterization of these hybrid structures is by gel
electrophoresis and fluorescence microscopy.

Herbicide Selection of Transgenic Plants. SOPHIA LIN (State
University of New York at Stony Brook, Stony Brook, NY 11794) JOHN
SHANKLIN (Brookhaven National Laboratory, Upton, NY 11973)
Although herbicides are commonly used to control weeds, they also
have excellent potential to be used for the selection of transgenic
plants. The PAT gene confers resistance to the herbicide glufosinate
ammonium (GLA). Adding the PAT gene to a vector with other genes of
interest would allow selection by means of a simple herbicide
treatment. Seeds without foreign DNA (the PAT gene) would die;
survivors would be successful transgenic recombinants. This project
used a commercial glufosinate herbicide for selection of transgenic
Arabidopsis thaliana. The gene of interest was the castor hydroxylase

gene that codes for the hydroxylase that converts oleic acid into
ricinoleic acid (a novel fatty acid with commercial value). This type of
selection yielded many transgenic plants that were both resistant to
GLA herbicide and produced novel hydroxy fatty acids.

Partial Purification of a Thermophilic Catalase from Thermus
brockianus. LEANNE MCFARLAND (Knox College, Galesburg, IL
61401) VICKI THOMPSON (ldaho National Engineering and Environ-
mental Laboratory, Idaho Falls, ID 83415)

Extremozymes are enzymes isolated from microorganisms that thrive
in extreme conditions such as: temperatures as high as 100°C to
temperatures below 0°C, immense pressures found on the ocean floor,
high salt environments like the Great Salt Lake, even acidic condition
with pH values less than 2. One of the driving forces behind research
on extremozymes is the possibility of application for industrial
processing. The enzyme of interest, catalase, catalyzes the break-
down of peroxide protecting cells from its toxic effects. Paper mills
often use peroxide to bleach paper, but a normal catalase cannot
degrade peroxide at the high temperatures at which the process is
run. A catalase enzyme from a thermophilic or “heat-loving” organism
would be ideal at such high temperatures. Thermus brockianus, a
thermophilic bacterium isolated from Yellowstone National Park was
chosen for catalase isolation. Cells were grown up in a rich lactate
media, pelleted by centrifugation, and lysed by French Press. The
resulting cell extract was run on an ion-exchange column followed by
a hydrophobic interaction column and a gel filtration column. The
protein has been partially purified from an original specific activity of
24 units/mg to 4,723 units/mg by the three chromatographic steps.
Catalase positive fractions from the final column resulted in approxi-
mately four proteins of similar size and properties. Future experiments
to purify catalase from Thermus brockianus will be conducted on the
PerSeptive Biosystems Vision Workstation with new columns. After
purification effects of temperature and pH, enzyme kinetics, and metal
inhibition will be tested.

Classification of Protein Function from a Global Parameteriza-
tion of Amino Acid Sequence Using Support Vector Machines.
RICHARD MERAZ (California State University Long Beach, Long
Beach, CA 90840) STEPHEN R. HOLBROOK (Ernest Orlando
Lawrence Berkley National Laboratory, Berkley, CA 94720)

The exponential growth of sequence data in protein sequence
repositories makes necessary the development of rapid and accurate
tools for annotating protein function from amino acid sequence alone.
The prevalent techniques for annotating function involve the use of
various hybrids of sequence homology comparison algorithms to
deduce similarities between newly sequenced proteins and previously
annotated entries in the databases. These techniques are unable to
detect proteins that may have common functionality but lack sufficient
sequence similarity. We investigate the use of machine learning
methods for the empirical classification of protein function from
appropriately parameterized representations of amino acid sequence.
Specifically, we trained support vector machines on sequence
databases assembled according to the molecular functions of the
Genome Ontology (GO). The current results are for the classification
of nucleic acid binding proteins in the radioresistant bacterium
Deinococcus radiodurans.

Characterization of the Morphology of the Inter-Cytoplasmic
Membrane Found in Photosynthetic Mutants of Rhodobacter
sphaeroides. DAVID METS (University of Rochester, Rochester, NY
14627) PHIL LIABLE (Argonne National Laboratory, Argonne, IL
60439)

Understanding the membrane morphology of R. sphaeroides is an
important part in the assessment of a given strain, and its ability to be
used in the expression of heterologous protein. R. sphaeroides
expresses its photosynthetic apparatus in a specific, easily purifiable
membrane invaginations. Therefore understanding the membrane
structure in different strains will allow insight into the regulation of this
membrane formation and, perhaps, allow heterologous protein
expression levels to be increased. The use of transmission electron
microscopy is particularly suited to this situation. It allows a visualiza-
tion of the internal membrane structure of the bacterium. This tech-
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nique coupled with a range of strains with known phenotypes and
genotypes will allow a greater understanding for what forms the
intercytoplasmic membranes (ICMs) that house the photosynthetic
protein.

Determining Activation of Epidermal Growth Factor Receptor
and Extracellular-Signal Regulated Protein Kinase. EDWARD
MEYER (Pasadena City College, Pasadena, CA 91106) BRIAN D.
THRALL (Pacific Northwest National Laboratory, Richland, WA
99352)

Cells communicate extra-cellular signals through activation of protein
kinase-signaling cascades. MAP kinase signaling pathways are known
to regulate many different cellular responses, such as proliferation and
cell death. One class of MAPK pathways is the extra-cellular signal
regulated kinase (ERK) pathway, which is commonly activated by
growth factors, such as epidermal growth factor (EGF), and is thought
to be involved in cell proliferation and pro-survival responses. In the
case of EGF, binding of EGF causes phosphorylation of the EGF
receptor, which ultimately leads to phosphorylation and activation of
the downstream kinases, Raf, MEK and ERK. Phosphorylation of ERK
leads to stimulation of its kinase activity, translocation to the nucleus,
which results in changes in gene expression. While growth factors
such as EGF activate the ERK pathway through specific receptors,
many environmental contaminants such as radiation can also activate
this pathway. Our ultimate goal is to understand how the MAPK
pathways are activated by environmental contaminants

Determination of Microsatellite Marker Polymorphisms on
Chromosome Chr) 15 Between C57BL/6J (B6) and 129X1/SvJ
Strains of Inbred Mice. MATTHEW MILLUS (Southwestern
Community College, Chula Vista, CA 91915) YUN YOU (Oak Ridge
National Laboratory, Oak Ridge, TN 37831)

Microsatellites, known as simple-sequence repeats (SSRs) or simple
sequence length polymorphisms (SSLPs), are short, repetitive DNA
sequences. They consist of 2 or 4 base pairs repeated 10 to 100 times
that are flanked by unique sequences. They have been found
throughout the genome of different inbred mouse strains. The most
common SSRs found in the mouse genome are comprised of a CA
dimer repeated in tandem. They are highly polymorphic in the number
of repeating units among different inbred mouse strains, and are
useful for genotyping and chromosome mapping. SSR length data
exists for many different strains of inbred mice, only scattered data
was available for the 129 strains at present. Polymorphisms on Chr 15
from 26.4cM to 55.7cM (centiMogan) were analyzed between B6 and
129X1/SvJ strain of inbred mice utilizing Chr 15 SSR markers. A hybrid
F1 (C57BL/6J X 129X1/SvJ) embryonic stem (ES) cell line was used to
confirm results and to identify any preferential PCR (polymerase chain
reaction) amplification of B6 or 129X1/SvJ DNA. The results of the
PCRs were visualized by ethidium bromide following agarose gel
electrophoresis. 49 markers were tested, 15 demonstrated polymor-
phisms between B6 and 129X1/SvJ strains, 2 failed to produce results
and the remaining 32 do not indicate polymorphisms on agarose gel.
Data will be subsequently used to map deletions on the distal half of
mouse Chromosome 15. A DNA targeting vector for the calcium
channel beta subunit 3 (Cacnb3, xx cM on Chr 15) was developed to
create deletion complexes centered at the Cacnb3 locus on the distal
portion of Chr 15. Polymorphic markers tested above will be used to
determine the size of deletions.

Expression and Structural Analysis of Membrane Proteins.
ZACHARY MORRIS (Ripon College, Ripon, WI 54971) PHILIP
LAIBLE (Argonne National Laboratory, Argonne, IL 60439)

Membrane proteins, while tremendously active in biological processes,
are under-represented in scientific understanding as a result of
difficulties in completing functional and structural analysis by traditional
methods. These difficulties arise from the amphiphilic character of
membrane proteins, which provides a tremendous challenge to the
maintenance of a native environment and the production of suitable
crystal structures for x-ray crystallography. In this paper | discuss
research | have conducted this past summer aimed at further
developing and understanding a high throughput expression system
for the production, purification, and crystallization of membrane
proteins from Rhodobacter (R.) sphaeroides. Such research has
entailed attempts at such expression and purification, development of
protein crystallization techniques from the cubic phase of a lipid
solution, and investigation of protease activity in R. sphaeroides.

Development of Cantilever Based Biosensor for Cardiac
Marker Detection. ARNAB MUKHERJEE (George Washington
University, Washington, DC 20052) THOMAS THUNDAT (Oak Ridge
National Laboratory, Oak Ridge, TN 37831)

linteractions between biological molecules are of vital interest to many
scientific and technological fields. Through the use of gold-coated
silicon cantilevers, under flow, both physical mass loading and specific
interactions between biological molecules can be detected. Using the
highly specific interaction between biotin and neutravidin, a model
system was developed for functionalizing the cantilever surfaces.
This model was then tested using the cardiac marker myoglobin and
myoglobin monoclonal antibodies. Antibodies (biotinylated goat antibody
(IgG class); myoglobin antibodies) interact to differing cross-linkers
such as DTSSP attached to gold-coated cantilevers; cantilevers are
then exposed to neutravidin and myoglobin, respectively, under flow
conditions. The specific properties of the cross-linker used can effect
the orientation of the antibody and, consequently, the degree of
interaction between the immobilized antibody and its antigen. Contact
angle measurements were also used as a qualitative technique in the
verification of the presence of the cross-linkers and immobilized
antibody on the gold surface. Biomolecule interaction is measured as
deflection of the cantilever through the use of a position sensitive
detector. Interaction of myoglobin with myoglobin monoclonal antibody
results in a net negative deflection. Interaction of myoglobin with
monoclonal antibody will be quantified in order to achieve a nanogram
order of sensitivity. These sensors show great potential for expanding
the detection limits of marker biological molecules in both the medical
and environmental disciplines.

Determination of the Chemical Structure of 3-
Hydroxyisobutyrate Dehydrogenase (HIBADH) from Alcali-
genes faecalis (Bacterium). RAINESH NARAYAN (Contra Costa
College, San Pablo, CA 94804) PAUL ELLIS (Stanford Linear
Accelerator Center, Stanford, CA 94025)

3- Hydroxyisobutyrate Dehydrogenase, commonly known as HIBADH,
is a ubiquitous enzyme involved in valine catabolism. HIBADH is
composed of approximately 300 amino acid residues, and has a
molecular weight of 30,000. The organism from which the HIBADH
being researched throughout this paper was extracted from a
bacterium known as Alcaligenes faecalis. If the level of HIBADH in an
organism is changed from its equilibrium, the process of valine
catabolism is disturbed. Thus, leading to a fatality in an organism. This
disturbance is not genetic. Rather, it is a spontaneous mutation. It
would be of clinical and industrial advantage if the chemical structure
of HIBADH could be determined. The chemical structure may give an
understanding of how to overcome disturbance in the process of
valine catabolism. While performing crystallization of an impure sample
of Arsenite Oxidase from Alcaligenes faecalis, one HIBADH crystal
was grown out of pure luck. Diffraction data was collected using this
crystal. An electron density map from the data was calculated. Using
the XtalView- Xfit program, amino acid residues making up the HIBADH
structure were fit into their corresponding electron densities. The built
HIBADH structure was refined for several cycles. Appropriate
adjustments were made to the structure. The R factor decreased from
a value of 36% to 34%. Because of the use of 2A data, we would
have expected to get a final R factor value of 20%. However, possible
errors might have occurred leading towards this very high R factor
value after refinement. Considerations might be an error in the unit cell
symmetry, or possibly the fact that 1/10 of the structure was not
accounted for.

Efficiency of Fatty Acid Extractions. TESSIE NG (Bowdoin College,
Brunswick, ME 04011) TAMAS TOROK (Ernest Orlando Lawrence
Berkley National Laboratory, Berkley, CA 94720)

Identification of microorganisms and characterization of microbial
communities are often based on fatty acid analysis. Although published
extraction protocols have not been systematically compared, it is well
understood that these methods extract fatty acids from different
cellular domains. It is uncertain whether they are being extracted
sufficiently and this consideration becomes critical, especially since
different fatty acid composition profiles will lead to inaccurate
identification of isolates and imprecise characterization of communities.
Here we assessed the extraction efficiency of fatty acid methyl ester
(FAME) and phospholipid fatty acid (PLFA) extraction techniques, with
and without the use of a pressurized accelerated hot solvent extractor
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(DIONEX ASE 200), on isolates. Four bacterial and two fungal isolates
were systematically analyzed. Analysis of the profiles was carried out
using Sherlock, Microbial Identification System’. The TSBA40 and
FUNGI methods of the analysis software were tested for fidelity of
positive peak and species identifications of known microbial species
(four bacteria and two fungi). The profiles indicate that there is no one
technique that is able to extract all the fatty acids present in all three
methods. The PLFA/DIONEX technique, however, was faster and able
to increase the yield of a representative 16:0 fatty acid when
compared to the traditional method of PLFA extractions for all but one
of the bacteria.

Development of an Automated DNA Characterization Proce-
dure for Use in DNA Microarray Preparation. REBECCA
PARSLEY (Pellissippi State Technical Community College, Knoxuville,
TN 37933) MITCH DOKTYCZ (Oak Ridge National Laboratory, Oak
Ridge, TN 37831)

Detection and quantification of small amounts of DNA, such as PCR
products, are extremely important in a wide variety of biological
applications. A problem frequently encountered while attempting a
gene expression analysis or the quantitation of a PCR amplification
yield is the unreliable automation of experiments. The inaccurate data
occurs because there are often variances in the amounts and/or
concentrations of the samples. Therefore, an automated quantitation of
probes for use in DNA microarrays was attempted using a Packard
MultiPROBE Il EX (MPII) robotic liquid handling system and a Perkin Elmer
HT Soft 7000 Plus Bio Assay Reader. A standard curve that was
comprised of known concentrations of DNA was first obtained through
hand pipetting. This standard curve was then prepared using
automated procedures on the MPII with a known amount of a fluores-
cent intercalating dye called picogreen. Precise readings of the liquid’s
fluorescence yielded a standard curve. Refinement of the procedure
produced a reliable standard curve that allows for the determination of
PCR product concentrations by correlating the fluorescent readings
with those of the standards. This achievement was significant in that
the automated quantitation of the PCR amplification yields will allow for
the rapid characterization of the large numbers of PCR products
needed to prepare high density DNA arrays.

An Electron Microscope Examination of Iron Reducing Bacte-
ria. PENELOPE POWELL (Truckee Meadows Community College,
Reno, NV 89502) YURI GORBY (Pacific Northwest National Labora-
tory, Richland, WA 99352)

Dissimilatory metal reducing bacteria couple the oxidation of reduced
organic compounds to the reduction of multivalent metals. In natural,
anaerobic environments ferric iron, Fe (lll), is the most abundant
electron acceptor. At typical neutral pH values, Fe (lll) is very insoluble
and forms ferric oxide minerals. Enzymatic reduction transforms these
mineral phases to more soluble Fe (Il). Other multivalent metals, such
as uranium, technetium, and chromium, can be reduced by metal
reducing bacteria. In contrast to iron, these metals are soluble in their
oxidized state and poorly soluble in their reduced state. Hence
enzymatic reduction of heavy metals and radionuclides provides
potential for stopping the migration of these contaminants in ground-
water and for removing them from aqueous contained wastes.
Demonstrates an electron microscope approach for determining the
location and composition of precipitated heavy metals and radionu-
clides in and around iron reducing bacteria. The work presented here,
demonstrates an electron microscope approach for determining the
location and composition of precipitated heavy metals and radionu-
clides in and around iron reducing bacteria.

The Effects of Trifluoroacetic Acid on Mixed Waste Biodegra-
dation. ANGELA PROCTOR (Southern Utah University, Cedar City,
UT 84720) WILLIAM T. STRINGFELLOW (Ernest Orlando Lawrence
Berkley National Laboratory, Berkley, CA 94720)

Mixed wastes generated by the biomedical community contain both
hazardous organic compounds and radioactive isotopes. These
wastes have high water content (80%) and a high organic content
(less than or equal to 20%). Some of the major hazardous organic
compounds in these mixed wastes are acetonitrile and trifluoroacetic
acid. Due to conflicting disposal regulations, incineration is the only
option for disposal of these mixed wastes, creating a problem
because incineration releases the radioactive isotopes directly into the
environment. We have proposed that biodegradation could be an

alternative treatment for the mixed waste stream that would not result
in the release of radioactivity during treatment. The purpose of this
study was to determine if mixed wastes containing acetonitrile and
trifluoroacetic acid could be treated biologically. Previous study has
shown that the acetonitrile component of the mixed waste is biode-
gradable. In this study, we tested the effect of trifluoroacetic acid on
acetonitrile degradation. Trifluoroacetic acid is present in the mixed
wastes in low concentrations (0.1%) but the chemical was suspected
of having a toxic effect on acetonitrile bacteria degradation. An oxygen
uptake measurement as a function of trifluoroacetic acid concentration
was used to determine the effects of trifluoroacetic acid on the
acetonitrile degrading culture. The results of this study demonstrate
that trifluoroacetic acid is not toxic to the acetonitrile degradation
process and that mixed wastes containing trifluoroacetic acid will be
amenable to biological treatment.

Exposure to Environmental Tobacco Smoke. JANE QI (Contra
Costa College, San Pablo, CA 94508) BRETT SINGER (Ernest
Orlando Lawrence Berkley National Laboratory, Berkley, CA 94720)
Environmental tobacco smoke, or “secondhand smoke”, is a complex
mixture formed from sidestream smoke and the smoke exhaled by the
smoker. Sidestream smoke is the escaping smoke of a tobacco
product. The health risks of ETS include heart disease, lung cancer,
asthma and impaired respiratory function. It is uncertain which
components of ETS fine particles, specific vapors, or some combina-
tion affect the health outcomes. Quantifying exposures to organic
vapors from ETS is challenging. It involves dynamics of organic vapor
concentration. Therefore, improving quantitative data on ETS toxic
exposure is an initial step to further understand the health impacts on
exposed nonsmokers. In our research, we focus on the study of
indoor’s toxic air contamination from sidestream smoke, which is the
major contributor to ETS. The target of this project is to improve
methods estimating the organic exposure vapors and particle in ETS
and to measure emissions of a range of individual organic vapors. We
place special emphasis on nicotine exposure, which is used as a
tracer of ETS. It may pose a health risk to nonsmokers. We will
compare the emission mass of daily smoking with the non-repeated
smoking in 24-hour. The result will tell us the effect of sorption and re-
emission on the daily smoking in indoor ETS exposure .The calculated
AEFs might estimate a more accurate organic vapor exposure in ETS,
when daily smoking is applied in a realistic indoor model.

Toxicity of 2,3,7,8-TCDD, PCB-77, PCB-126 and 1,2,4,5,7,8-HCX to
Ictalurus punctatus during ELS testing. HEATHER ROBINSON
(Portland State University, Portland, OR 97207) HEIDA
DIEFENDERFER (Pacific Northwest National Laboratory, Richland,
WA 99352)

Battelle’s Marine Science Laboratory was contracted to perform early
life stage (ELS) tests to observe the toxic effects of 2,3,7,8 TCDD,
PCB 77, PCB 126 and 1,2,4,5,7,8-hexachloroxanthene (HCX) on the
channel catfish, Ictalurus punctatus. The purpose of the study was to
replicate potential exposure at Centredale Manor, a NPL Superfund site
in Providence, Rhode Island. TCDD and PCBs, along with VOCs,
semivoloatile organic compounds, pesticides and metals, were
previously found in the Woonasquatucket River. The fertilized eggs
were exposed to the chemicals for 24-hours then allowed to hatch in
a flow through system. After a 10-day range-finding test the LC-50 of
TCDD was calculated to be 0.01 ng/ml. A second set of concentrations
with the same mixtures of TCDD, PCB-77 and PCB-126, included
hexachloroxanthene (HCX), a little-studied chemical found in large
quantities at the site. The LC-50 for the HCX series was also 0.01 ng/
ml. Data including mortality rates, growth rates and physical abnormali-
ties from a 32-day definitive test is currently being analyzed. Noted
abnormalities include hemorrhaging, craniofacial skeletal deformities
and cardiac and yolk sac edemas.

Satellite Imagery Analysis. LORENA SANCHEZ (Columbia Basin
College, Pasco, WA 99301) JANELLE L. DOWNS (Pacific Northwest
National Laboratory, Richland, WA 99352)

Satellites have become a recent form of technology that has allowed
us humans to view the continuous changes of our earth. As a
Community College Initiative (CCI) intern with the PNNL Ecology Group, |
was allowed the opportunity to use this technology. My projects
involved ground truthing or verifying analysis products derived from
satellite imagery of the Hanford Site in Eastern Washington and sites
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near Grand Junction in Western Colorado. Satellite imagery was used
to verify areas on the Hanford Site that burned and did not burn.
Collecting and analyzing data at sites on our model were chosen to
improve the Hanford Site ash/vegetation index and allow us to improve
the calibration of our image and better identify areas of the Hanford
Site that did and did not burn. In Colorado, satellite imagery was used
to verify areas of high and low vegetation for the Bureau of Land
Management (BLM) lands. Remote sensing data provided us with an
understanding of vegetation conditions of the areas important for
managing grazing lands. Part of this data collection was to identify
areas that are anomalous or areas of concern because they did not
have the vegetation we expected.

Theoretical Determination of Rate Constants for VOC’s + OH: A
DFT Study. NICHOLAS SCAIEF (Washington State University,
Pullman, WA 99163) SHAWN KATHMANN (Pacific Northwest
National Laboratory, Richland, WA 99352)

Radical reactions are very important to atmospheric chemistry, but are
very difficult to study experimentally and theoretically. In principle, it is
possible to determine rate constants for these reactions by ab initio
methods. In the present work the reactions of some volatile organic
compounds (VOC) with hydroxyl radical were examined. Minimum
energy structures and ground state energies for the reactants,
transition states, and products of reactions were found at various
levels of theory including MP2/cc-pvdz and UCCSD(T) levels, using the
Gaussian 98 electronic structure software package. DRDYGAUSS
(Direct Dynamics with Gaussian) was used to trace out the minimum
energy path along various reaction channels. Variational transition
state theory (VTST) was used to obtain a rate constant from the
topology of this energy surface. Changes in the level of theory used
(selection of basis set and treatment of electron correlation) produce
small changes in ground state energies and structures; the resulting
potential energy surface becomes altered in the process. It was found
that the theoretical rate constant depends exponentially on small
variations in the potential energy surface topology. Thus, the level of
theory has tremendous effect on the theoretically determined rate
constant.

Is Ycf9 the Linchpin of Photosystem II? Heterologous Expres-
sion for Structural and Functional Studies. EMILY SHESTON
(Wilkes University, Wilkes-Barre, PA 18766) GEOFFREY HIND
(Brookhaven National Laboratory, Upton, NY 11973)

The ycf9 gene (orf 62) is found in chloroplast genomes of all plants as
well as in cyanobacteria. When Ycf9 is phosphorylated by an intrinsic
protein kinase (Race & Hind, 1996), it detaches from photosystem II,
allowing migration of LHC-II away from the reaction center core
diminishing reaction center energy capture. Work done by Ruf et al.
(2000) showed that Ycf9 mutants also lacked a mobile chlorophyll a/b
protein, CP26, presumably because CP26 could not be assembled into
the photosystem. We hypothesize that Ycf9 is a linchpin holding CP26
and LHC-II to the reaction center core of photosystem Il. Purification of
Ycf9 was attempted using two methods: gel analysis and vector-
induced protein expression. Fractions of photosystem Il-enriched
membrane complexes were run on 16.5% tricine/bis-tris propane
acrylamide gels suitable for separating low molecular weight proteins.
We designed tricine/bis-tris propane buffer to avoid the complications
tris/glycine buffers pose in subsequent protein sequencing. We
identified a protein of approximately 6.3 kD in the reaction center cores
and photosystem ll-enriched subfractions that we suspect to be Ycf9.
Chloroplast DNA was prepared from Spinacia oleracea as described
by Triboush et al. (1998). PCR was used to amplify the known ycf9
nucleotide sequence and add restriction sites for ligation into the
vectors pFLAG-ATS and pFLAG-CTC for expression in E. coli. Low
levels of protein were expressed in the periplasm of pFLAG-ATS
transformants. Further work will attempt to improve yields of ex-
pressed protein and explore other vector systems.

Determining the activation of EGF receptors depending on the
availability of the ligand. MELISSA SILVA (Western Washington
University, Bellingham, WA 98225) LEE OPRESKO (Pacific Northwest
National Laboratory, Richland, WA 99352)

Cells communicate in many different ways. One way in particular is
through ligands. The ligands in the epidermal growth factor receptor
are membrane anchored. The epidermal growth factor (EGF) receptor
can be turned on and off by different stimuli in a cell's environment. In
our research we are trying to determine which stimuli do just that and

why, how the ligands are regulated, and why these stimuli have
different outcomes in a given cell. We also want to look at how the cell
signaling pathways are affected. We transfected Chinese hamster
ovary cells (CHO cells) with six different chimeras. These chimeras
were constructed in blue script and were cut out and put into the
expression vector, pIRES puro. The six different chimeras are EGF:
amphirigulin (ACT) (CT= cytoplasmic tail), EGF: betacellulin (BCT), EGF:
EGF (ECT), EGF: heparin binding (HCT), and EGF: TNFalpha (TCT).
Once the chimeras were successfully transfected into the cells, we
put the cells into selection using puromyicen and lipofectamine. We
then screened these cells using a LC antibody. In doing this we
weeded out the cells that were not expressing the ligand. Once we
did this, we grew up the positive colonies and froze them down. We
will take the frozen cell and quantitate the rate of the release of a
particular ligand using an EGF ELISA assay. This will allow us to see
how the signaling pathways are affected.

Renovation of the Photovoltaic-Diesel Generator Hybrid
System at Natural Bridges National Monument. BRITTANY
WALKER (University of Colorado, Boulder, CO 80309) OTTO VAN
GEET (National Renewable Energy Laboratory, Golden, CO 80401)
IIn 1979 a large 93 kW photovoltaic-diesel generator hybrid system
was installed as the only source of power for Natural Bridges National
Monument. As the components in the system have aged the perfor-
mance of the system has declined by more than 50% despite its
upgrade in 1992. Natural Bridges has enlisted the help of the Federal
Energy Management Program (FEMP) to provide suggestions on how
to upgrade the existing hybrid system. A software program called
Hybrid Optimization Model for Electric Renewables (HOMER) was used
in determining cost-effective measures of upgrading the existing
hybrid system at Natural Bridges. Two primary simulations were
modeled in HOMER: the existing hybrid system performance and the
optimum upgraded system. The model of the existing hybrid system
was found to closely match the performance of the actual system. The
HOMER simulations determined the optimum upgraded system to have
a 40 kW photovoltaic array, a 400 kWh battery bank, a 40 kW inverter,
and the current 60 kW generator. Based on knowledge of the condition
of the components within the system and HOMER simulations, FEMP
made recommendations to maintain the existing 40 kW photovoltaic
array as well as the 60 kW generator, replace the existing 500 kWh
battery bank with a 400 kWh battery bank, and also to replace the
existing 50 kW inverter and existing charge controllers with newer
models. If Natural Bridges takes penalties for emissions from diesel
fuel into account, then the photovoltaic array should be increased
approximately 15 kW to an output of 55 kW.

ULTRAVIOLET AWAVEBANDS INDUCE DIFFERENT DNA DAMAGES
IN XIPHOPHORUS MACULATUS SKIN CELLS WITH AND WITHOUT
MELANIN. TSUHAO YEUNG (University of Rochester, Rochester, NY
11953) R.B. SETLOW (Brookhaven National Laboratory, Upton, NY
11973)

It is known that UVB wavebands (280 - 320 nm) have the capability to
induce DNA damages, such as cyclobutane pyrimidine dimers, while
the effects of UVA (320 - 400 nm) remain mysterious. If unrepaired,
these damages negatively affect the cell’s ability to replicate and its
homeostatic functions, resulting in cell death and cancerous growth. In
our studies, we use UV-endonuclease from Micrococcus luteus and
alkaline gel-electrophoresis, to identify occurrences of damage to DNA
isolated from black and white skin of Xiphophorus maculatus 163B
after exposure to UVA wavelengths over 320 nm. Our preliminary
results show that damages due to UVA exposure are readily occur-
ring, especially in skin with melanin, and warrant further investigations.

Design, Construction and Analysis of Single-lesion Containing
Shuttle Vectors for Use in Studies of Transcription-Coupled
DNA Repair. JESSICA ZELLHOEFER (Cornell University, Ithaca, NY
14853) PRISCILLA COOPER (Ernest Orlando Lawrence Berkley
National Laboratory, Berkley, CA 94720)

Our goal is to design a shuttle vector that contains a unique, site-
specific lesion in order to study transcription-coupled repair of human
DNA. In our system, the lesion is introduced by insertion of a synthe-
sized 8-oxoguanine-containing oligomer into a pS189-derived plasmid
at either of two locations: within the t-antigen (Tag) intron 400 bases
beyond the ATG translation start codon, or at the end of the Tag, after
the polyadenylation signal. The pS189 shuttle vector was modified to
increase the transcription frequency of the Tag, prevent plasmid
replication, and distinguish between Tag derived from SV40-trans-
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formed cells and that from the shuttle vector. Initial studies were
undertaken to optimize the transfection conditions and also to verify
the various plasmid alterations. Preliminary RT-PCR of mRNA harvested
24 hours after plasmid transfection has demonstrated that use of
primers tuned to the Tag modifications do successfully distinguish
plasmid from cellular RNA. Replication assays using methylation-
sensitive endonucleases have verified the competence of engineered
mutations in the SV40 ori in achieving preclusion of plasmid replication.
RT-PCR has also shown low amplification near the Bgl Il site, suggest-
ing its removal during the processing of mature mRNA. It will therefore
be necessary to construct a new site for lesion insertion before the
poly-adenylation signal. In conclusion, with the competency of the
pS189-derived plasmids confirmed by RT-PCR, both the shuttle vector
and the transfection protocol have been optimized for TCR studies,
and we are ready to insert the 8-oxoG-containing oligomer.

PAHs & Estrogens Effect On Gene CYP1B1 Expression. YILI
ZHEN (University of California at Berkeley, Berkeley, CA 94704) REGINE
GOTH-GOLDSTEIN (Ernest Orlando Lawrence Berkley National
Laboratory, Berkley, CA 94720) .

Polycyclic aromatic hydrocarbons (PAHs) are known carcinogens
ubiquitous in the environment. Inhaled or ingested PAHs are metaboli-
cally activated to exert their oncogenic effects. Cytochrome P4501 B1,
encoded by the gene CYP1B1, is a major activating enzyme involved in
PAH metabolism. In previous studies, CYP1B1 was shown to have a
high level of expression in breast tissue. The amount of the CYP1B1
enzyme is controlled at the level of transcription by the Ah Receptor.
The Ah receptor presents in the cytoplasm is activated by the PAHs (or
also dioxin) binding to it. The activated Ah complex binds to regulatory
regions of various genes involved in PAH metabolism including the
CYP1B1 gene and results in increased transcription of these genes.
We compare the efficiency of various PAHs in inducing the CYP1B1
expression through the Ah receptor pathway in cells in culture treated
with the PAH by measuring expression by RT-PCR. The compounds to
be compared are benzo[a]pyrene, benzo[c]fluorene and coal tar, a
mixture of PAHs representative of PAHs occurring in the environment.
It is well established that PAHs and dioxin have an antiestrogenic
effect and there is a “crosstalk” between Ah receptor and estrogen
receptor. So, estrogens, which are also the substrates for CYP1B1,
may increase the expression of gene CYP1B1. CYP1B1 expression
with PAHs treatments was increased but there were no obvious
changes in CYP1B1 expression of the estrogen treatment.

CHEMISTRY

Growth of Carbon Nanotubes, using Chemical Vapor Deposi-
tion. TRAVIS ADAMSON (Brigham Young University, Provo, UT
84602) CHRIS AARDAHL (Pacific Northwest National Laboratory,
Richland, WA 99352)

Carbon nanotubes (CNT’s) are new materials that have yet to be
entirely researched. No one has fully realized their potential as a new
material for the 21st century. CNT’s have many potentially valuable
physical properties. CNT’s are characterized by their high mechanical
strength, adjustable electronic properties, high surface area, and light
weight. Our project entails growing CNT’s on a variety of substrates
using a hotwall furnace and a method known as Chemical Vapor
Deposition (CVD). The CVD method calls for us to flow ethylene gas, a
hydrocarbon, under extreme temperatures in order to deposit carbon
on the chosen substrate. The substrate (usually a silicon wafer) is
placed inside a quartz tube that runs through the furnace. Ethylene
gas is flowed through the tube when the temperature has reached
700 degrees Celsius. In the future, carbon nanotubes could prove very
valuable for their abilities to store hydrogen for fuel cells. They could
also be used for aerospace engineering, electronic nano- devices, and
any number of tasks which are yet to be discovered.

Chitosan/N-isopropylacrylamide graft copolymers for tissue
engineering applications. NATHANIEL BAER (Cornell University,
Ithaca, NY 14853) ANNA GUTOWSKA (Pacific Northwest National
Laboratory, Richland, WA 99352)

Water-soluble chitosans of assorted molecular weights were grafted
to different oligomer chain groups with temperature sensitive proper-
ties. The solutions were then cleaned and dried. The resulting
polymers displaying both water-soluble and temperature sensitive
qualities were tested for a variety of properties. Mw determination
was tested using Gel Permeation Chromatography. Success of

grafting was qualitatively analyzed with an IR machine, utilizing thin
films, and Quantitatively estimated by titration of HCI. Use of Rheometer
compared strength of gel under increasing temperature. Results from
four solutions show that oligomer was successfully grafted onto
chitosan. The gelling properties appear dependent to both the brand of
chitosan, the amount of oligomer and the success of grafting. The
polymers cover a wide range of Mw and respond differently to stress
at given temperatures. Further testing of these polymers as well as
synthesis of different polymers will give insight into the ability of gels
to serve as drug delivery systems inside the human body.

Application of MALDI-MS for Environmental Analysis. KATE
BOETTCHER (Oregon State University, Corvallis, OR 97331) JAMES
A. CAMPBELL (Pacific Northwest National Laboratory, Richland, WA
99352)

The analytical techniques presently used to identify unknown
compounds are extremely expensive, time consuming, and labor
intensive. Techniques are being explored that will save time and
expenses. A potential technique is matrix assisted laser desorption
ionization- mass spectrometry (MALDI-MS). MALDI-MS is a much
quicker and cost efficient way to analyze an entire mass spectrum
with a dramatic reduction in sample amounts and hazardous waste
than previous methods such as liquid chromatography/mass spectrom-
etry or gas chromatography/mass spectrometry. MALDI-MS allows a
one step process to analyze both positive and negative ion modes
with minimal preparation. MALDI-MS was used to analyze various low-
molecular weight compounds such as amines, nitrosoamines,
aromatic, and chlorinated species. Some particular compounds
analyzed were nitrosodiphenylamine, dichlorobenzene, naphthalene,
and nitrosodimethylamine. The results yielded promising information to
help in future applications. Once tests have been run to produce a
mass spectrum, the sample needs to be quantitatively analyzed as
well. This will allow practical and beneficial operation when taken onto
the field.

Fundamental Process Chemistry at Pacific Northwest National
Laboratory. KARLYN BOTT (Whitman College, Walla Walla, WA
99362) JOHN LINEHAN (Pacific Northwest National Laboratory,
Richland, WA 99352)

The focus of this appointment was on the carboxylation of alcohols
with carbon dioxide to form carbonate salts. Firstly, the solubility of
carbon dioxide in methanol was investigated using high-pressure
proton and 13C NMR. A linear relationship was found between the
pressure of carbon dioxide and the amount solvated. Next, carbon
dioxide solubility in methanol with a small amount of water was
investigated by the same method. The additional water had no effect
on the solubility of carbon dioxide. The carbonate salts were made by
bubbling carbon dioxide on room temperature mixture of the alcohol to
be carboxylated and a base to act as the cation in the product. This
carboxylation was performed using various alcohols, including
methanol, ethanol, 1-propanol, 2-propanol, t-butyl alcohol, 1-butanol, 1-
pentanol, 2-pentanol, 1-hextanol, 1-octanol, ethylene glycol, 2-
chloroethanol, 3-chloropropanol, and phenol. 1,8-
Diazabicyclo[5.4.0Jundec-7-ene and triethylamine were the bases
used. The actual carboxylation of the alcohols was investigated
through IR and high-pressure proton and 13C NMR spectroscopy. IR
spectroscopy of the salt product showed peaks that were indicative
of carbonate. The high-pressure NMR spectra were obtained using a
PEEK tube and a carbon dioxide pump.

Quantum Yield Temperature Dependence of the Photodecom-
position of Hydrogen Peroxide. AARON BROWN (University of
Washington, Seattle, WA 98195) DONALD CAMAIONI (Pacific
Northwest National Laboratory, Richland, WA 99352)

In this experiment, samples of hydrogen peroxide were photolyzed
with a high-power excimer laser. Several of these trials were tried at
different temperatures and relative quantum yields were calculated
from these ftrials. The temperature dependence was then determined
from these quantum yields. A computer model of the photodecomposi-
tion of hydrogen peroxide was then made, assuming that there was
no effect from solvent viscosity. The theoretical quantum yield was
found to be 2 in the model because some resultant hydroxyl radicals
promoted further reactions with the hydrogen peroxide. The fact that
there is a temperature dependence of the quantum yield shows that
the solvent viscosity was hampering the mobility of some of the
hydroxyl radicals. Therefore, some radicals were unable to escape
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the solvent cages and instead collided with each other to reform some
hydrogen peroxide, lowering the quantum yield. The temperature
dependence of the quantum yield of hydrogen peroxide photodecom-
position was found to be linear between 8° C and 35° C.

Thermosensitive hydrogels for medical applications. MEGAN
BRUEMMER (Whitman College, Walla Walla, WA 99362) ANNA
GUTOWSKA (Pacific Northwest National Laboratory, Richland, WA
99352)

Degradable and nondegradable thermosensitive hydrogels were
studied for application in drug delivery and tissue engineering.
Polymers were titrated with acid or base to determine average
molecular weight. Titration was also used to determine the composition
of newly synthesized polymers for AAc and oNIPA groups. Character-
istics of the polymers were also studied. LCST experiments were
conducted on a UV/Visible Spectrometer to determine the clouding
point curve and temperature of gelation for pure polymers and
polymers grafted with chitosan. Nondegradable thermosensitive
hydrogels were tested for drug release. Fluorescein Isothiocyanate-
Dextran was used to simulate the molecular size of the drug. Samples
were kept in a 37°C water bath to match human body temperature. The
Dextran was released into phosphate buffer saline solution over a
two-week period. Supernatant samples were taken periodically. A UV/
Visible Spectrometer analyzed the sample to calculate the amount of
Dextran released from the gel disks. Results showed that even the
largest Dextran was effectively released from the gel disks. Nonde-
gradable and degradable gels were tested for tissue culture. The
same Dextran was used for this study to simulate the cells’ ability to
exit the gel disks. Further studies in this area will test biodegradable
gels for drug release.

Chemical Inventory and Updating the Chemical Management
System. CARLY CARMODY (University of lllinois, Urbana, IL 61801)
CATHY BRESNAHAN (Argonne National Laboratory, Argonne, IL
60439)

The Chemical Management System at Argonne National Laboratory is a
site-wide database which tracks tens of thousands of chemicals and
their Material Safety Data Sheets (MSDS). My project was to inventory
certain division’s chemicals and link a MSDS to chemicals that did not
have one. Inventories were done using a laptop computer and a
barcode scanner in the laboratories. MSDS sheets were looked up in
the system and the number linked to the chemical or obtained using
search engines on manufacturer websites. The system was updated
quite a bit through this work, but due to its magnitude it will remain an
ongoing project in the Environment, Safety & Health Division.

Preparation of New Polymer Coatings for Detection of
Pertechnetate lon. COLIN CARVER (Columbia Basin College,
Pasco, WA 99301) TIM HUBLER (Pacific Northwest National
Laboratory, Richland, WA 99352)

The general aim of this work is the design and implementation of a new
sensor technology for analysis of the complex chemical mixtures
found at DOE sites nationwide. The specific goal of this research is
the development of a sensor for technetium (Tc) that is applicable to
characterizing and monitoring the Vadose Zone and associated
subsurface water at the Hanford site. The sensor design consists of a
basic spectroelectrochemical configuration consisting of a waveguide
with an optically transparent electrode that is coated with a thin
chemically selective film. The films are being developed for
pertechnetate ion analysis. Samples containing pertechnetate ion will
partition into the films by electrostatic attraction, then electrochemically
converted into a Tc coordination compound that gives a strong optical
signal associated with an electrochemical reduction/oxidation process.
This presentation focuses on strategies for preparation of the
selective sensor films.

Correction of the Dispersed Input Function Produced by the
Automated Blood Sampling System. SARAH CUNNIFF (St.
Joseph’s College, Patchogue, NY 11772) DAVID SCHLYER
(Brookhaven National Laboratory, Upton, NY 11973)

An automated blood sampling system (ABSS) is often used in
congruent with a PET scanner, so that physiological information can be
obtained. However, during the process of extracting blood from a
patient, the input function is slightly distorted by the ABSS. In order to
ascertain the original input function after dispersion, the amount of

dispersion that is occurring has to be calculated and then subtracted
from the ABSS input function. In determining the amount of dispersion
that is created we conducted a series of experiments using the ABSS
and radioactive isotopes. Once we computed the amount of dispersion
we mathematically manipulated this data into a matrix form. It was
established that the inverse of the new dispersion matrix had to be
computed and multiplied by the ABSS input function in order to attain
the original input function. A computer program was written to perform
matrix inversion, so that the inverse of this new dispersion matrix
could be computed and then multiplied by the ABSS input function. By
doing this, we were successful in mathematically subtracting the
dispersion that had been created from the automated blood sampling
system and created a sharpened, more accurate input function.

Isotopic Analysis of Wire Mesh Samples Using Glow Dis-
charge Mass Spectrometry. GARY DOBBS (University of Central
Arkansas, Conway, AR 72035) DOUGLAS C. DUCKWORTH (Oak
Ridge National Laboratory, Oak Ridge, TN 37831)

As part of the Nuclear Nonproliferation Treaty agreement, member
state nuclear facilities are commonly surveyed for conformance. The
usual sampling and analysis media include cloth and paper swipes. A
new methodology employing wire mesh sampling and analysis is now
being investigated. This concept is to provide effective surface
sampling that can produce measurement samples compatible with a
variety of radiological, elemental, and isotopic analytical techniques.
The ideal method would produce sensitive, accurate, and precise
analyses for each mesh sample in a timely and cost effective manner.
Glow discharge mass spectrometry (GDMS) is a solid sampling
elemental and isotope analytical technique that provides low parts per
billion detection limits. To date, GDMS has given promising results in
isotopic analysis for the wire mesh media. The purpose of this project
is to extend and improve GDMS analysis of metal mesh and steel wool
media. Typical analytical figures of merit will be reported. Once
developed, this sampling medium and analytical methodology will result
in more timely and cost efficient means of supporting nuclear safe-
guard activities.

Hartree-Fock and Kohn-Sham orbitals for ionic systems. CARL
FAHLSTROM (Eastern Oregon University, LaGrande, OR 97850)
JEFF NICHOLS (Pacific Northwest National Laboratory, Richland,
WA 99352)

Density Functional Theory (DFT) allows chemical properties to be
determined directly from the calculated electron density. This theory is
useful in molecules with a large number of electrons, N, because it
formally scales as O(N3) whereas other methods which include
electron correlation scale much worse. Hartree-Fock (HF) theory and
four DFT methods were applied to several hydrogen-bonded com-
plexes and ionic systems. lonic compounds containing Na, Cl, F, Li, and
H were studied. The hydrogen-bonded systems studied were the HF
dimer, water dimer, and the H20-HF complex. The DFT methods
compared were Local Density Approximation (LDA), Optimized Energy
Potential (OEP) SIC perturbative, and the Generalized Gradient
Approximation (GGA). The methods used with ionic systems were HF,
LDA and GGA. The Highest Occupied Molecular Orbital (HOMO)
energies of the ionic systems were found using each of the methods
described. The Hartree-Fock results were plotted against the LDA and
GGA results. These plots show a linear relationship between the two
methods. There is also a phase shift in the functions that is periodic
with the electronegativity of the atoms in the compound. Calculating the
energy of the dimer system and subtracting the calculated energy of
both monomer units determined the interaction energies of the dimer
systems. The energy was calculated at several geometries. These
geometries varied by the distance between the two molecules in the
dimer. This data was used to make Potential energy curves for each
system.

Forensic Analysis Of Glass Using Inductively Coupled Plasma
Mass Spectrometry. MEGHAN FINN (Virginia Tech, Blacksburg,
VA 24060) DOUGLAS DUCKWORTH (Oak Ridge National Labora-
tory, Oak Ridge, TN 37831)

Glass fragments are a common form of evidence in crimes such as
burglary, vandalism, and hit and run accidents. Fragments can be
recovered from a suspect’s clothing and compared to the fragments
from the crime scene. Historically refractive index (RI), an optical
property, has been used to compare glass samples. Due to improve-
ments in the glass manufacturing process and quality control mea-
sures, temporal variation in the refractive index has decreased,
reducing the discriminatory power of RI. While the RI will continue as a
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mainstay in forensic glass analysis, the lack of discriminatory power
has caused forensic scientists to investigate the use of trace
elemental analysis. Inductively coupled plasma atomic emission
spectrometry (ICP-AES) has been used successfully, and more
recently inductively coupled plasma mass spectrometry (ICP-MS) has
been investigated as a multielement technique that has lower detection
limits than ICP-AES for many elements. A method has been developed
using the ICP-MS to measure the concentration of 25Mg, 26Mg, 47Ti,
55Mn, 71Ga, 85Rb, 86Sr, 88Sr, 90Zr, 91Zr, 121Sb, 137Ba, 140Ce,
147Sm, 178Hf, and Pb, some of the most variant elements in glass.
This method’s variance has been measured within a single laboratory;
however, before this method can be validated, the variance between
laboratories must be determined. For this purpose, ORNL is participat-
ing in a round robin with the four other laboratories. Having this
information should increase the judicial merit of glass evidence due to
the fact that an accurate strength of association between unknown
and known glass samples can be made with confidence.

Permanganate Reaction Kinetics. AMBER GAUGER (Lewis-Clark
State College, Lewiston, ID 83501) RICHARD T. HALLEN (Pacific
Northwest National Laboratory, Richland, WA 99352)

Tank waste on the Hanford Site contains radioactive elements that
need to be removed from solution prior to disposal. One effective way
to do this is to precipitate the radioactive elements by permanganate
oxidation. When added to tank waste, permanganate, Mn(VIl), reacts
quickly producing manganese(lV) dioxide precipitate. Because of the
speed of the reaction it is difficult to tell what is happening. Individual
reactions using non-radioactive reductants found in the tanks were
done to determine reaction kinetics. In this project sodium formate,
sodium gluconate, EDTA, HEDTA, sodium citrate, glycolic acid, and
sorbitol were used as reductants in sodium hydroxide solutions with
manganese(ll) chloride, iron(lll) nitrate, iron(ll) chloride, neodymium
nitrate, and strontium(ll) nitrate as complexing agents in various
concentrations. It was determined that HEDTA reacted quickest,
followed closely by sorbitol and EDTA, then gluconate, formate,
glycolic acid, and lastly citrate. When the complexants were added to
the reductants, changes in the rates of the reactions occurred. When
the complexants were added to gluconate, manganese(ll), strontium(ll),
and neodymium made the reaction go faster, whereas iron(lll) and
iron(Il) appeared to react at the same rate as when no metal ion was in
solution. With EDTA, manganese(ll) was the only complexant that made
the reaction rate increase, while iron(lll) was a little slower, and
strontium decreased the reaction rate significantly. With HEDTA, iron(lll)
did not have an effect on the rate of reaction, while strontium slowed it
down considerably. These reactions should determine what happens
when permanganate is added to a tank.

Sol-gel synthesis of Cs-Zr-Si and Ba-Zr-Si Polymers. LIBBY
HEEB (University of Washington, Seattle, WA 98105) WILLIAM D.
SAMUELS (Pacific Northwest National Laboratory, Richland, WA
99352)

A Cs-Zr-Si waste form is to be used to remove radioactive cesium
from tank waste at the Hanford Nuclear Reservation. However, as
cesium decays into barium, the waste form’s structure deteriorates,
causing it to crumble. This is not favorable for waste transportation or
storage. A sol-gel process was successfully used to make the Cs-Zr-
Si waste form. The same process was used to try to make the same
structure with barium instead of cesium. Due to barium’s insolubility,
this was not successful. However, with more time to complete further
research aimed at finding a way to keep barium in solution, it may be
possible to first make the barium structure, and then make the
structure with some barium and some cesium. These structures could
be examined using IR spectroscopy, heated, and then reexamined to
determine any structural changes.

Pronghorn 2001: Quantitative Analysis Using Infrared Remote
Sensing. COREY HEITSCHMIDT (Washington State University Tri-
Cities, Kennewick, WA 99336) TIM JOHNSON (Pacific Northwest
National Laboratory, Richland, WA 99352)

The development of remote sensing technology to detect chemical
plumes is important for environmental and national security purposes
and it is thus important to test the sensors and their capabilities under
scenarios that represent actual releases of hazardous materials under
realistic atmospheric conditions. During the Pronghorn 2001 campaign
at the Nevada Test Site HAZMAT Spill Center, PNNL used a passive
FTIR remote sensor system to obtain qualitative and quantitative results

from controlled releases. PNNL participated in campaign to improve
upon 1) its equipment sensitivity, 2) its abilities for remote identification
and quantification of gas atmospheric pollutants, and 3) the software
evaluation methods used in the detection. The passive system
consisted of a Midac M2400 FTIR equipped with a liquid-N2 cooled MCT
detector coupled to a 14" telescope to detect the infrared radiation.
Data were gathered by recording an “on-plume” segment looking at the
chemical emissions followed by an “off-plume” segment, which was
used as a background to subtract from the on-plume spectrum. The
spectrometer response was calibrated using a pair of blackbodies.
The data collection was successful and ppmV mixing ratios were
determined for the analytes methanol, tri-chloroethylene, sulfur
hexaflouride, and ammonia. The comparison of release rates from HSC
and PNNL's calculations have shown that PNNL estimates are typically
low by a factor of 2 to 3, but that the qualitative agreement between
calculated and measured spectra are excellent. The PNNL estimated
concentrations scaled nicely with calculated mixing ratios for all
analytes.

DNA Microarray Technologies: A Novel Approach to Genomic
Research. ROCHELLE HINMAN (Whitworth College, Spokane, WA
99251) BRIAN THRALL (Pacific Northwest National Laboratory,
Richland, WA 99352)

A cDNA microarray allows biologists to examine the expression of
thousands of genes simultaneously. Researchers may analyze the
complete transcriptional program of an organism in response to
specific physiological or developmental conditions. By design, a cDNA
microarray is an experiment with many variables and few controls.
One question that inevitably arises when working with a cDNA
microarray is data reproducibility: How easy is it to confirm mRNA
expression patterns? In this paper, a case study involving the
treatment of a murine macrophage RAW 264.7 cell line with tumor
necrosis alpha (TNF-a) was used to obtain a rough estimate of data
reproducibility. Two trials were examined and a list of genes displaying
either a > 2-fold or > 4-fold increase in gene expression were
compiled. Variations in signal mean ratios between the two slides
were observed. We can assume that erring in reproducibility may be
compensated by greater inductive levels of similar genes. Steps taken
to obtain results included serum starvation of cells before treatment,
tests of MRNA for quality/consistency, and data normalization.

Columbia River Recreational Survey 2001. MATTHEW
HOERTKORN (University of Washington, Seattle, WA 98195) JIM
BECKER (Pacific Northwest National Laboratory, Richland, WA
99352)

During World War Two, it was believed that there was only one quick
way to end the war and that was with the atom bomb; As a result the
Hanford site was created. The production of the bomb created nuclear
contamination at the Hanford Site and surrounding areas, which is still
present today. To determine the most effective way to clean up the
contamination, research must be done to look at several different
substances and variables. One important variable is the amount of
exposure to people living and visiting this area receive from the
contamination. The Columbia River Recreational Survey was designed
to give an understanding of how river-based recreation on the
Columbia River affects human exposure to nuclear contamination, and
how potential future clean up tactics might affect the economy in the
Columbia region. One item gathered from this survey is the types of
fish being caught at different places. With this knowledge it can be
discovered where the sites Northern Pikeminnow, formerly known as
Squawfish, a fish with a bounty on it, are being caught.

Development of Physiologically Based Pharmacokinetic Model
for Chlorobenzene Exposure. MELISSA KANIA (University of
Washington, Seattle, WA 98195) KARLA THRALL (Pacific Northwest
National Laboratory, Richland, WA 99352)

Chlorobenzene, a volatile chemical, has been historically used in the
manufacture of phenol, aniline, DDT, as a solvent for paints, and as a
heat transfer medium. Low levels of chlorobenzene are encountered
as environmental contaminants at manufacturing plants, and waste
sites. The present study focuses on development of a physiologically
based pharmacokinetic (PBPK) model to describe the absorption,
distribution, metabolism, and elimination of chlorobenzene in rats.
Partition coefficients were experimentally determined in rat tissues and
blood samples using an in vitro vial equilibration technique. The ratios
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indicate that chlorobenzene is highly lipid soluble. Metabolic rate
constants were derived from the optimization of a series of in vivo gas
uptake curves conducted at various initial chamber concentrations.
Pretreatment of animals with pyrazole, an inhibitor of oxidative
microsomal metabolism, appeared to inhibit the uptake of chloroben-
zene. Studies to evaluate the relationship between chlorophenol
(chlorobenzene metabolite) concentration in saliva and urine to
chlorobenzene concentration in the blood were conducted. Ultimately
this data will be used to develop a PBPK model that could be used to
assess chlorobenzene exposures in humans.

Methods Development on the Characterization and Separation
of Organic Acids and Chemical Warfare Simulants. JEREMY
LOHMAN (Washington State University, Pullman, WA 99337) JAMES
A. CAMPBELL (Pacific Northwest National Laboratory, Richland, WA
99352)

Characterization of tank wastes is an expensive process. New
methods need to be developed in order to cut down the cost of
characterizing the wastes. Current methods use derivatization and
other expensive methods that make relatively large amounts of waste.
MALDI MS and capillary electrophoresis are relatively inexpensive
ways of characterizing these wastes, without producing more waste
because of the small sample sizes. MALDI MS has previously been
used to characterize the organic acids in tank waste. MALDI MS also
has the potential to be miniaturized for the purpose of analyzing air for
chemical warfare compounds. Some of the chemical warfare
compounds have the same phosphate backbone as some of the
plutonium extracting chemicals. Finding methods of separating the
warfare compounds and analyzing by MALDI would also be a step in
analyzing the extracting chemicals as well. Developing a method for
separating organic acids took some time, because acetate and
glycolate coeluted. Finding the right way to analyze the chemical
warfare compounds was only impeded because a couple of the
compounds fragmented in aqueous solutions. This was overcome by
analyzing them without water. The phosphate containing compounds
were not affected by water and will possibly be separable by CE.
After a method was found for separating acetate and glycolate, the
conclusion was made that CE might be better for separating the acids,
because it takes two columns to separate them by ion chromatogra-
phy. A combination of CE and MALDI will be a useful tool for the
characterization and separation of components in tank wastes in the
future.

In Search of the Elusive Quantum Dot: Using Microcantilevers
as a Mask and in Detection Systems. SOPHIA MCCLAIN (Goerge
Mason University, Fairfax, VA 22030) PANOS DATSKOS (Oak Ridge
National Laboratory, Oak Ridge, TN 37831)

Nanostructures are currently being used in studies such as quantum
electrical systems and biochemical assays. It is important to learn how
to make and image the nanostructures used in these systems. To make
the nanostructures holes are drilled into the tip of a microcantilever
using a Focused lon Mill. The microcantilevers are then used as a mask
as gold is sputtered through the holes creating quantum dots and
wires. These dots and wires are then imaged to prove that these
structures can be fabricated by this method. Various forms of
microscopy were experimented with to find the structures. A Multi-
mode Il Atomic Force Microscope and a Scanning Electron Microscope
were used in the search for the quantum dots and wires.

CO, Interaction with Cation-exchanged Zeolites. DIAN
MCKENZIE (York College, Queens, NY 11451) ETSUKO FUJITA and
JON HANSON (Brookhaven National Laboratory, Upton, NY 11973)
The emission of carbon dioxide into the atmosphere is one of the most
serious problems with regard to the greenhouse effect. The reduction
of carbon dioxide is of special interest. One approach to carbon
dioxide reduction is the usage of cation-exchanged zeolites. Titanium
Y zeolite, cesium Y zeolite, potassium Y zeolite, and lithium Y zeolite
were prepared by ion-exchanging commercial sodium Y zeolite for
studies by time resolved in-situ synchrotron X-ray powder diffraction.
A series of time-resolved powder diffraction patterns were obtained
for all the prepared zeolites before and during dehydration, and during
and after dosing with CO,. The powder patterns for the dehydrated
zeolites show an increase in the intensity of the lowest order
reflection (111) due to less electron density in the supercages. The
powder patterns also show a decrease in intensity of the 111
reflections during dosing of CO, on all the dehydrated zeolites. The
changes to the powder patterns for CO, dosed zeolites are consistent

with cation migration and CO, binding. Difference Fourier electron
density map data of dehydrated Ti Y suggest that there is electron
density in SI, SI’, and SlI cation sites. Preliminary analysis of the
refinement data in the range 200-376°C indicates less total charges for
titanium than expected. However, the charge on titanium is consistent
with +4.

Determining the In Vitro Rate of Metabolism of 1,2-
Diethylbenzene in Rats. ANARGIROS MELETIS (Pacific University,
Forest Grove, OR 97116) KARLA THRALL (Pacific Northwest
National Laboratory, Richland, WA 99352)

The in-vitro metabolism of 1,2-diethylbenzene was studied in liver
microsomes prepared from male F344 rats. The substrate, 1,2-
diethylbenzene, is a compound commonly used in the production of
divinylbenzene and has been found in the drinking water supplies of
some cities across the United States. 1,2-diethylbenzene is believed to
be metabolized to 1,2-diacetylbenzene, which is neurotoxic in
laboratory animals. The ability of the microsomes to metabolize 1,2-
diethylbenzene in vitro was studied by observing the disappearance
of 1,2-diethylbenzene and appearance of 1,2-diacetylbenzene over
time. Reference vials containing heat inactivated enzymes and active
sample vials were incubated with a mixture of HEPES and NADPH and
kept in a temperature-controlled Vortex evaporator. The substrate, 1,2-
diethylbenzene, was added as a liquid at 100 or 500 mg/ml (in 2%
DMSO) to the vials and then incubated for time intervals ranging
between 5 to 150 min. At the end of the incubation period the reaction
was stopped, chlorobenzene was added as an internal standard, and
the samples were extracted and analyzed on an HP 5890 Series Il GC
with a photo-ionization detector. The concentration of 1,2-
diethylbenzene was found to be lower in the active samples than in
the inactive samples. Some samples were pretreated with pyrazole.

Measurement of the pKa Values of pH Indicators in Solutions
and Sol-Gel Matrix. KERRY-ANN MILLER (Miami-Dade Community
College, Miami, Fl. 33167) SHENG DAl (Oak Ridge National
Laboratory, Oak Ridge, TN 37831)

Molecular imprinting is a synthesis technique developed to create
specific binding sites for individual chemical compounds. Sol-gel based
molecular imprinting has many advantages among which are its low
temperature, transparency, and its ability to embed indicators into its
matrix. By analyzing the absorbance of the indicator solution at
different pHs using the UV-VIS spectrometer, it is possible to calculate
the pKa shift to be used as a specific indicator. By entrapping the
indicator into the matrix with various initial proton concentrations, the
gel with various proton concentrations will have a memory of the
proton, which will cause the pKa shift of the entrapped indicators.
Prior to the measurement of the sol-gel entrapped indicators, it is
necessary to measure the pKa of the indicator in the solution. Spectra
were taken of each indicator while the pH was adjusted. The pH of
each spectrum was recorded for use later on in the experiment. A
linear graph is constructed with the pH/ absorbance, and from this
graph and using a formula that was composed of using a combination
of Beer's Law and the Henderson Hasselbach equation, the pKa can
be calculated. Results are pending due to calculation of data.

Wet Synthesis of Transition Metal-Imidazolole Complexes.
MARIO ORTEGA (Fresno City College, Fresno, CA 93662) DALE L.
PERRY (Ernest Orlando Lawrence Berkley National Laboratory,
Berkley, CA 94720)

The world around us, including medicinal chemistry and electronics, is
all intertwined, and new products are created through several
scientific processes, one being synthesis. The process of creating
new drugs, materials, and semiconductors relies on the reactions of
two or more substances to create a more complex one. Understanding
the importance of this concept and utilizing are what enable break-
throughs to be made in many of these fields. During my time at LBNL, |
synthesized various metal-imidazole compounds, all work being
performed in a wet chemistry lab as well as an x-ray diffraction
facility. The two highlighted chemical systems of my term here were
cobalt imidazolate and copper imidazolate; both were created and
crystallized utilizing the same process. Previous attempts at producing
these complexes as high quality crystals were fruitless. The complex
crystals were obtained from the parent compounds by careful
adjustment of the reaction conditions. This process produced metal-
imidazolate and metal-imidazole complex crystals simultaneously. As
the crystals became visible, various heating and cooling cycles were
instituted to stimulate growth and purity over several days. In the near
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future, these crystals will be structurally analyzed for comparison of
their magnetic and physical properties. Imidazole and related com-
pounds constitute the backbone of histamine and many peptides
involved in human biological processes. With the data of these types
accumulated here, some previously unexplained biological chemistry
and related phenomena might one day be explained.

Pilot Plant Design for the Recovery of Computer Housing
Plastics. ADAM OWENS (Salisbury University, Salisbury, MD 21801)
JOE POMYKALA JR. (Argonne National Laboratory, Argonne, IL
60439)

The objective of this project is to design a pilot plant that will be used
for the recovery of desired plastics from computer housing plastic
materials. The desired plastics, acrylo-nitrile-butadiene-styrene (ABS)
and polycarbonate (PC), will be separated from some 3-5 other
plastics via the froth flotation method. The froth flotation method of
separation incorporates the manipulation of surface tension, pH, and
density of a solution that inhibits similar density plastics to be either
hydrophobic or hydrophilic. The hydrophobic plastics will float were as
the hydrophilic plastics will sink. Various experiments were conducted
to find the best conditions for separation to produce a high purity
product content of ABS and PC. It was found that in order to obtain
high purity, a two-stage separation process must be performed. To
design a pilot plant that uses this two-stage separation process many
technical issues must be addressed. Such issues include flow rates
of solution, tank capacities, screw conveyor specifications, and drying
capabilities. The research led to a design for a test pilot plant for the
recovery of ABS and PC from computer housing plastics, which may
lead to the design and production of a commercial plant in the future.

Xylose Metabolism Pathway of a Thermotolerant Yeast.
ELISABETH PETIT-FOND (Miami-Dade Community College, Miami, FL
33167) JOHN NGHIEM (Oak Ridge National Laboratory, Oak Ridge, TN
37831)

Xylose metabolism of Kluyveromyces marxianus ATCC 36907, a
thermotolerant yeast, was verified and studied under both aerobic and
anaerobic conditions. The yeast was grown on LB medium supple-
mented with glucose and xylose. With initial xylose concentration of 5
g/L and glucose concentrations of 1,2,and 5 g/L, 55% of xylose was
consumed over a period of 6 days under aerobic conditions. Under
anaerobic conditions and over the same period, the percentage of
xylose utilized increased from 6 to 18% as the glucose concentrations
were increased from 1 to 5 g/L. The results indicated that the K.
marxianus strain studied has a xylose metabolism pathway that can be
enhanced by glucose.

Thermolysis of Substituted Benzyl Alcohols. JULIE PIGZA
(Allegheny College, Meadville, PA 16335) PHILLIP F. BRITT (Oak
Ridge National Laboratory, Oak Ridge, TN 37831)

Lignin, the second most abundant biopolymer found in woody biomass,
is an under-utilized resource of aromatic chemicals and fuel. However,
the thermal degradation of lignin is poorly known. Previous pyrolysis
studies on lignin model compounds, such as PhCH(OH)CH20Ph and
PhCH(OH)CH(CH20H)OPh, have found substituted benzyl alcohols as
products but the degradation of these products is not known since
both free radical and ionic reaction pathways are possible. The
current work focuses on the reactivity of these substituted benzyl
alcohols under pyrolysis conditions. Starting materials were first
purified to >99.9% before pyrolysis. The pyrolysis reactions were
carried out at 345°C for either thirty or ninety minutes. Specific
features that were investigated were the influence of substituents on
the reactivity. Scouting experiments have shown the reactivity of the
molecules as follows: 4-hydroxybenzyl alcohol ~ 4-methoxy-alpha-
methylbenzyl alcohol > 4-methoxybenzyl alcohol >> 3-hydroxybenzyl
alcohol. The most likely decomposition mechanism contains both ionic
and radical pathways, with ionic dominating, as determined by the
products formed (identified by GC-FID and GC-MS). Establishing the
reaction mechanisms of lignin model compounds can then provide
insight into optimization of the pyrolysis process.

THE APPLICABILITY OF 3M BRAND MEMBRANE TECHNOLOGY TO
RADIOCHEMICAL ANALYSIS AT ARGONNE NATIONAL LABORA-
TORY-WEST. MEGAN PLUMLEE (Pacific University, Forest Grove,
OR 97116) JACQUELINE FONNESBECK (Argonne National
Laboratory, Argonne, IL 60439)

EmporeTM Rad Disks, commercially available ion-specific membranes,
are designed for large-scale separation and quantification of isotopes
in water samples at environmental levels. The membranes were tested
for their applicability to samples of higher levels of radioactivity, typical
of the analytical work occurring at Argonne-West. The sample water
contained high concentrations of a variety of radionuclides. Three
membranes were studied: Strontium, Cesium, and Technetium Rad
Disks. Following separation, the disks were analyzed by liquid
scintillation or gamma spectroscopy. The strontium and cesium disks
were successful at isotope separation, although with recovery levels
of 80% to 90%, somewhat lower than the success associated with
the environmental disk separations. The technetium disks were not
found to be compatible with the samples of higher levels of radioactiv-
ity used in this study, as they achieved low recovery levels of the
target isotope and also retained isotopes other than technetium.

Preparation of Carbonate Salts from Alcohols, Carbon Dioxide,
and Tertiary Amines. MAIRIN ROONEY (Sacramento City College,
Sacramento, CA 95822) JOHN LINEHAN (Pacific Northwest National
Laboratory, Richland, WA 99352)

Historically, carbon dioxide(CO,)has not been regarded as a useful
monomer, yet as environmental concerns grow and CO, remains an
abundant industrial byproduct, research and industry have looked
toward CO, for utilization as an inexpensive carbon feedstock.
Synthetic applications of alkyl- and polycarbonates exist including
pharmaceuticals, and fuels. Typically these items are synthesized
using phosgene or organometallic catalysts. Safer and less expensive
methods of carbonate alkylation have been explored, yet few methods
are practical on an industrial scale. Various alcohols and polyalcohols
were dissolved and reacted with a tertiary amine. CO, was bubbled
through the carbonate salt precipitating out of solution. The salts were
washed, filtered, and allowed to dry. Yields were calculated and salts
were chara